








A 











VOL. 28. No. 20.) 
WEEKLY. 


NEW YORK, WEDNESDAY, MAY 


13, 1896. 


§ $3 PER ANNUM. 
( Single Copies, 10 Cents. 





Copyright, 1896, by E.ecrrica, Review Pusiisaine Company, Times Building, 41 Park Row, New York. 


Entered at Post Office, New York, as Mail Matter of the Second Class. 








VIEWS, NEWS AND INTERVIEWS. 


Of course, a great many humorous 
seccurrences have taken place at the 
Electrical Exposition now running 
at the Industrial Building, New York 
ity, where the laymen brush against 
the expert engineer and the practical 
electrician. On the opening night, 
n the dense throng that packed the 
main floor of the building, while 
tovernor Morton was opening the 
Exposition, the following conversa- 
tion was overheard between two men 
who stood beneath the balcony from 
which Governor Morton was making 
his speech: ‘* What does that NELA 
sign up there mean?” ‘“‘ Why, you 
thump, that is Tesla.” ‘Well, I 
ilways knew how that man’s name 
was pronounced, but I didn’t know 
it was spelled that way.” 





On Wednesday evening there was 
vreat excitement among the audience 
ver the X rays. Nearly every attend- 
int at the Exposition was bothered 
‘rom time to time with questions as 
o where the X-ray lecture was to be 
iven. One of the employés of the 
nilding was asked this question and 
eplied that ‘‘ the X-cise rays were 
n the seventh floor ”—the location 
f the café. 





Whenever a large show or exhibit 
f any kind is started there are 
ways hundreds of men who think 
iey are entitled to passes admitting 
iem to the attraction. It does not 
eem to make any difference whether 
he admission fee is low or high. 
he mere idea of a pass, no matter 
hat its intrinsic value may be, ap- 
peals to the average human being, 
ho makes up his mind that it is 
ymething he wants and must have. 
vaturally the Electrical Exposition 
ificials were besieged with requests 
tor passes from sources of every kind, 
whose claims were not meritorious 
in the least. It was finally deeided 
that it would require the entire time 
of one man to take charge of this 
“‘pass” business. Mr. H. H. Harri- 
son, of New York city, who is phys- 
ically small but mentally large, was 
selected for the unenviable task. His 
experiences would fill a book. One 


of them was this: The Metropolitan 
Telephone and Telegraph Company, 
of New York, as exhibitors were 
entitled to a number of passes for 
their employés in charge of the ex- 
hibit, and by request sent in a list of 
names of persons to whom these 
passes were to be issued. They were 
issued and everything apparently was 
working smoothly when a man about 
six feet two inches high and corre- 


‘What department are you in?” 

**7’m a trouble man.” 

Mr. Harrison immediately jumped 
from his chair, grabbed the man as 
high up as he could reach, as if he 
were a long-lost brother, and said: 

‘* My dear sir, you are just the man 
we have been hunting for. We are 
full of trouble here; in fact, we 
haven’t anything else. You just 
busy yourself in chasing around and 
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Mr. FREDERIC NICHOLLS, OF TORONTO, ONT., PRESIDENT OF THE NATIONAL ELECTRIC 


Lieut ASSOCIATION. 


spondingly wide loomed up in front of 
Mr. Harrison’s desk and requested in 
Bowery dialect that he be given a pass. 

“Who are you?” inquired Mr. 
Harrison. 

**’m wit’ de Metropolitan Tele- 
phone and Telegraph Company and 
I want me pass.” 

** Well, your company sent in a list 
of names and you will find your pass 
up-stairs in their exhibit.” 

“Well, dey didn’t send in my 
name. Dey give no passes to our 
department at all.” 


(See page 255.) 


finding it, and when you find it, 
kill it and bring it to me; then you 
can have al] the passes you want.” 





The cover of the Inland Printer 
for May is a unique and artistic 
design by Mr. E. B. Bird, of Boston, 
printed in two shades of green. It 
is one of the most effective and strik- 
ing cover designs of the many splen- 
did examples put forth by this journal. 
The usual amount of interesting read- 
ing matter is contained in this num- 
ber. 
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BLECTRIC LIGHT CONVENTION. 
The Shines tieeaiien of The 


National Electric Light Associa- 
tion a Great Success. 





PROCEEDINGS IN FULL—THE 
ATTENDANCE — MR. FREDERIC 
NICHOLLS, OF TORONTO, IS THE 


NEW PRESIDENT—ALL THE DELE- 


THE 


GATES ENJOY THE ELECTRICAL 
EXPOSITION, 
TUESDAY, MAY 5. 


The opening session of the conven- 
tion as reported in the ELEcTRICAL 
REVIEW last week occurred at 11.30 
A. M., Tuesday, May 5, in the Indus- 
trial Building, New York city. The 
only important transacted 
was the discharge of the Committee 
on Relation Between Manufacturing 
and Central Station Companies. 

The afternoon session was called to 
order at three o’clock. Acknowledge- 
ments of invitations to be present at 
the convention were read from Nikola 
Tesla and Thomas D. Lockwood. 

The members of the association 
were invited by letter to visit the 
roof of the American Surety Build- 
ing, 310 feet above the sidewalk ; the 
Duane street plant of the Edison 
Electric Lluminating Company of 
New York, and the works of the 
Crocker-Wheeler Electric Company, 
at Ampere, N. J. It was announced 
that on Wednesday evening De Wolf 
Hopper would give a special perform- 
ance of ‘“‘ El Capitan,” interspersed 
with electrical effects and hits. 
Mr. Louis A. Ferguson then read his 
paper on ‘*The Commercial Value of 
Acetylene Gas as an Illuminant.” 
The discussion was opened by Mr. 
Nicholls, who suggested that calcium 
carbide would have to be shipped in 
air-tight packages, as moisture in con- 
tact with it would cause acetylene 
gas to be generated, which might 
cause an explosion. 

Mr. Ferguson: Mr. President, I 
would like to say that I do not think 
anybody has any experience in the 
actual shipment of it, but I have no 
doubt Mr. Nicholls is quite right in 


business 
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his assumption. The estimate I have 
made is probably very low as to the 
cost of barrels and the cost of ship- 
ment, but as it was such a small item 
I thought I would put it on that 


basis, which would cover the cost of - 


ordinary barrels of sufficient strength 
to contain the calcium carbide ; 
whereas, in all probability, in actual 
practice, you would have to use her- 
metically sealed tins or irons of some 
kind. 

Mr. Beggs: Mr. President, I think 
the paper presented by Mr. Fergu- 
son is one of the most comprehensive 
and exhaustive treatments of the 
matter, both from a manufacturing 
and competitive commercial stand- 
point, that I have seen presented 
in any of the publications I have 
read, and I have tried to read every- 
thing in connection with this matter. 
It thoroughly confirms what have 
been my own impressions and calcula- 
tions. I think, therefore, Mr. Presi- 
dent, that this Association should 
extend to Mr. Ferguson a vote of 
thanks for the very great care with 
which his paper is prepared and pre- 
sented; and I desire to move that, in 
connection with a motion, the 
secretary be directed to have the paper 
printed in pamphlet form, with the 
least possible delay, and a number of 
copies sent to each of the members of 
this Association. It is a matter that 
is receiving a great deal of attention, 
and is a source of much worriment at 
many central stations as to how much 
of a competitor acetylene gas is going 
to be in their particular business. 
My motion is that the paper be 
printed in pamphlet form and in 
advance of the minutes. I think it 
should be got out with a little more 
promptitude than the minutes usually 
are. 

The president put the question 
upon the motion of Mr. Beggs, and it 
was carried unanimously. 

Mr. F. H. Leonard, Jr., followed 
with his paper on ‘‘ Single-Phase, Self- 
Starting, Synchronous Motors.” Mr. 
Wagner opened the discussion as fol- 
lows: 

Mr. Wagner: Mr. President,I should 
like to ask Mr. Leonard the effect of 
switching at the central station on the 
operation of the motor when running 
at full load. I have had such motors 
in operation myself, covering a period 
of three years, and I find that it is an 
almost insurmountable objection to 
the use of the synchronous motor, as 
the frequent switching found neces- 
sary to properly divide the load on 
alternating current generators causes 
the motors to fall out of step. I 
should like to know if he has covered 
that point. 

Mr. Leonard: What Mr. Wagner 
says is quite true. If a motor fully 
loaded has the current switched off, it 
will slow down to a point so much 
below synchronism that it is impos- 
sible to go on, unless the switch be 
reversed, so as to putit in the position 
of starting. In most stations where 


these motors have been used, the cir- 
cuits on which the motors are run are 
not switched, except at hours when the 
motors are not in service, or it is done 
while the machines are in multiple, 
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preventing the breaking of the circuit 
and the cutting off of the current. 

Mr. Van Trump: Mr. President, I 
should like toask Mr. Leonard if there 
is not a difficulty in operating those 
motors due to a difference in the 
curve; that is, in the wave line of the 
motor differing from the generator? 
I have operated synchronous motors 
to some extent and I find there is con- 
siderable difficulty in getting any 
motor to work in this way, due to the 
difference in the character of the 
curve of the generator making a 
fluctuation. 

Mr. Leonard: These motors, Mr. 
President, are wound, as stated in the 
paper, with a concentrated winding ; 
that is, what is known as the ironclad 
winding in alternating circuit phrase- 
ology, and while they operate with a 
greater torque, that is the ultimate 
point at which they will fall out of 
step. The utmost load they will carry 
with an ironclad armature is about 15 
per cent—10 to 15 per cent greater 
with an ironclad motor than with a 
smooth bore winding. Most of the 
single-phase alternators in general use 
now, however, are wound with the 
ironclad winding, and the only differ- 
ence that would occur would be that 
the maximum taut, the limit of the 
load, would be a little lower with a 
smooth bore winding than with an 
ironclad. ‘The wave line makes no 
difference. 

Mr. Ferguson: Mr. President, I 
should like to ask the gentleman a 
question. I wish to know if there is 
not a danger, in case that machine 
was started up on a light load, and 
the operator did not fix the switch in 
time, of allowing the machine to 
accelerate its speed to such an extent 
that it would go all to pieces. 

Mr. Leonard: That would happen 
if it were allowed to be carried on to 
a suflicient extent. The instructions 
going with the motor state that the 
switch should be reversed the moment 
the lamp on top of the switch, 
directly in front of the man whose 
hand is on the handle—just the 
moment he sees that light his 
instructions are to reverse the switch. 
If he fail to do that, and there is no 
load on, the acceleration of speed 
might go on, as Mr. Ferguson sug- 
gests, to an extent sufficient to throw 
the armature windings out and injure 
them. We have had very few cases 
of that, however. The thing has 
occurred, and it might occur with a 
careless hand; but, if a man does it 
once, he never does it again. 
(Laughter. ) 

Mr. Wagner: Mr. President, I should 
like to refer again for a moment to 
the question of central station switch- 
ing. It is found necessary to divide 
the load between a great number of 
generators at certain times of the 
year, quite early in the afternoon, 
long before the motor load is taken 
off; in other words, at a time of the 
year when the day and night loads 
overlap, and it seems hardly possible 
to delay such switches to such times 
of the day—say after six o’clock— 
when the motors are generally not in 
operation. Mr. Leonard admits that 
the motor must stop if any such switch- 


ing occurs at the station, His refer- 
ence to stations where generators run 
in multiple applies to plants which are 
very recently installed or in process 
of installation. Until the last few 
months, I might say, there has been 
practically no place in the country 
where stations were operated in mul- 
tiple. We are anxious for a motor 
that will operate on existing stations 
and under existing methods, and it 
seems to me he fails to bring that 
point out very clearly—how such stop- 
pages of the motor service are to be 
prevented. 

Mr. Leonard: In practice, we 
have not had very much objection 
on account of the feature mentioned 
by Mr. Wagner. Of course, if cir- 
cuits are switched when the motor is 
loaded, and the phases are not exactly 
coincident in both generators, which 
is hardly likely to be the case, the 
motor will fall out of step, but it 
seems to me that it might readily be 
arranged so that feeders supplying 
the motor power could be handled in 
such a manner that it would be un- 
necessary to switch very much during 
the hours of the motor load. In 
the little experience that we have 
had we have found no great objection 
upon that point. In some cases it 
has been necessary to switch ; for in- 
stance, at_thunder-shower, or some- 
thing of the kind coming up, and 
darkening everything suddenly, then 
it has been neccessary to switch. But 
the attendants at the central station 
generally know which circuits these 
motors are on, and they endeavor in 
most cases to avoid switching the 
motor circuit. It is an easy matter, 
however, in case the motor is thrown 
out of step, by cutting off the current 
for a few seconds, to start the motor 
again, and it is a matter that takes 
only a few seconds; and as there is a 
great demand for these motors, peo- 
ple are willing to put up-with that 
slight objection, or adjust their con- 
ditions so as to avoid this difficulty. 
At least, that is what we have found. 

Mr. Wagner: I wish to say, Mr. 
President, that I do not make these 
criticisms as reflecting at all upon 
Mr. Leonard’s motor, but merely 
from the fact that I have had motors 
of exactly the same type in operation 
for the last three years and have 
finally decided that I would have to 
give up work in that line, as such 
objections seem to be unsurmountable 
in ordinary practice. I admit that I 
failed to solve the problem myself. 

Mr. A. Churchward then read his 
paper on ‘‘ Equalizer Systems of Dis- 
tribution.” Mr. Edgar opened the 
discussion by asking if the neutral 
wire got on the outside wire, whether 
all the lamps on the outside would 
burst. Mr. Churchward answered in 
the negative. 

Mr. Edgar: Let me assume a case. 
Suppose you have got the maximum 
capacity on your generator ; that gen- 
erator is going to sustain 220 volts 
between the outside wires without 
question. 

Mr. Churchward: Yes. 

Mr. Edgar: Then do you claim your 
equalizer is going to sustain the entire 
capacity of that generator ? 
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Mr. Churchward: Yes, sir. 

Mr. Edgar : Assuming that you are 
running at full capacity. 

Mr. Churchward : If you are run- 
ning your generator at full capacity, 
it will take very little more current to 
show the trouble. 

Mr. Edgar. We do not have either 
in the three-wire system. We simply 
keep on going until something burns 
off. 

Mr. Churchward : I know that very 
well. I’ve seen that. I was told by, 
I think, the company that you repre- 
sent that I was putting a millstone 
around my neck, two and a half years 
ago. It has not dragged me down 
yet. 

Mr. Edgar: I never heard of it, 
but that has been a great drawback 
in all systems. But it seems to me 
your equalizer has got to have an 
ampere capacity equivalent to the 
total ampere capacity of your station. 

Mr. Churchward: No, because we 
wind the equalizer with a large wire. 

Mr. Edgar: It has got to have 
balance and everything equal to the 
total capacity of your station. 

Mr. Churchward: A very small 
wire will stand a tremendous current. 

Mr. Edgar: You are going to have 
an equalizer that will stand an over- 
load ? 

Mr. Churchward: They will stand 
an overload. The point is this—to get 
around the three-wire system. I put 
it at the beginning that it was the 
object to get around the standard 
three-wire system. I was not putting 
that as equal to the three-wire system. 

Mr. Edgar: We tried that same ex- 
periment three or four years ago when 
it was comparatively new. Of course, 
we got into a circus at once, and | 
have never seen a scheme of the kind 
that did not get us into that same 
trouble. 

Mr. Churchward: The same point 
you speak of was brought up at the 
time I was starting this, and we hav: 
been looking for it ever since. 

Mr. Edgar: It seems to me you ar 
practically putting as much mone} 
into your dynamos as if you had th 
three-wire system. 

Mr. Churchward: I quite agree wit! 
you. 

Mr. Edgar: I thought your princi- 
pal point was that on your equalizer: 
you were going to be able to put in 
very smal] machines, comparatively. 

Mr. Churchward: No; that is noi 
the point. 

Mr. Ferguson: I would like to ask 
Mr. Churchward a question. As | 
understand it, he proposed to hav: 
these small equalizers scattered all 
around town. 

Mr. Churchward: In each large 
block. 

Mr. Ferguson: Not in the central 
station? 

Mr. Churchward: No. 

Mr. Ferguson: Then you do not 
contend that it begins to compare in 
point of economy? 

Mr. Churchward: No, sir; I do not. 
I say that the system is put there as 
a method of getting around the three- 
wire system. 

Mr. Ferguson: Irrespective of econ- 
omy? 
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Mr. Churchward: Irrespective of 
-conomy. 
President Wilmerding: Gentlemen, 
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Alternating Currents.” 


Mr. Emmet phase machine, when operating three 


read the paper, and the discussion wires in place of four, would have 42 


occurred as follows : 


per cent less capacity for lighting. 
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IN FRONT OF ‘“‘ELECTRICAL 


REVIEW” HEADQUARTERS—MINIATURE OF NIAGARA FALLS AND TELEPHONE LISTENING BooTH IN CENTER, AND MODEL OF 


ERIE CANAL IN FOREGROUND.—(See page 


is there any other discussion upon 
this paper? If not, I think, perhaps, 
t would be in order to adjourn, as it 
s getting late and we expect to come 
together again at eight o’clock this 
vening to listen to Professor Oster- 
erg’s lecture on the Roentgen ray. 
[f there is no other business, I think 
motion to adjourn would be in order. 

Mr. Armstrong: I think, Mr. Presi- 
ent, that under our rules we are 
required to hold an executive session 
t the of 
| do not know whether it would be in 
rder even to move the adjournment 
f that session until after to-morrow 
norning’s session. I think possibly 

had better that 
ven if we merely go through the 


close ach day’s session. 


not be so done; 
form of having an executive session, 
would be better. 

President Wilmerding: I think your 
oint is well taken, and therefore, if 
he regular meeting is adjourned, we 
vill go into executive session. 

Upon motion, the convention went 
into executive session. 

Mr. Armstrong: Being now in ex- 
ecutive session, Mr. President, I move 
that we adjourn until after the close 
of meeting. 
Motion carried. 


to-morrow morning’s 


WEDNESDAY, MAY 6. 
The president called the morning 
to order at 10.30, and an- 
nounced the first business to be the 
reading of the paper by Mr. W. L. R. 
Emmet on ‘‘ Results Accomplished in 
Distribution of Light and Power by 


session 
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* Illuminated Frame occupied by Gov. Morton Opening Night. 


Mr. Wagner: I should like to ask 
Mr. Emmet a question in regard to 
the comparative capacity of genera- 


Mr. Emmet: You misunderstood 
me. I said when operating single- 
phase instead of two-phase. 
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ating these machines for large instal- 
lations where lighting is the principal 
load, and single-phase lighting from 
the two outside wires. Such machine 
should have, when operated two-phase, 
42 per cent greater capacity than when 
operated single-phase; but it seems 
to me that when compared with an 
ordinary single-phase machine,or with 
the monocyclic machine, it would 
have the same capacity for the same 
dimensions. Is that not true? And 
that the increase of capacity for two- 
phase operations would simply be at 
the expense of a small amount of 
copper in addition, so that such a 
machine compared with a single-phase 
machine, with the monocyclic 
machine, should have practically the 
same capacity when operating on the 
single-phase system in 
with a three-wire two-phase ? 

Mr. Emmet: [ will draw a diagram 
to illustrate the matter. We will as- 
sume that this is an armature with 
a distributed winding all the way 
around. Now, the polesare here. If 
this were used as two-phase, the con- 
nections would and _ here, 
and there, and there (indicating). If 
it were wound as for single-phase cur 
rents alone, without any reference to 
two-phase use, the winding would not 
be distributed over the whole surface 
of the armature, but a large part of 
the winding could be left off. This 
being the semi-circumference of the 
circle, representing the actual wire, 
the armature or effective volts gener- 
ated are represented by the diameter. 
Therefore, we will have a large pro- 
portion of the circle or the semi-circle, 
which is almost idle. By making the 
machine into a single-phase machine 
we could increase its capacity without 
changing its proportions. But, using 
the distributed-wound machine as a 


or 


connection 


be here, 
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tors operating three-wire, two-phase 
and the monocyclic. As I under- 
stand it, he said the three-wire, two- 


Mr. Wagner: Yes, I mean single- 
phase, as that is practically the only 
commercially practical way of oper- 


single-phase machine, we are using 
turns on the armature which are un- 
(Continued on page 250.) 
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ELECTRICITY AND WATER-POWER. 





BY MARK A. REPLOGLE. 





(Continued from page 228.) 
WATER-WHEELS, 


The simplest way to define water- 
power is to state that it is energy 
from the forced gravity applied in 
giving continuous motion to material 
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by means of or through the liquid 
medium, water. 

Four distinct principles have been 
and are employed to take power from 
gravity by means of water. 

1. By using the pressure and keep- 
ing the water confined. The same 
principle is used in the steam engine. 

2. By the direct action of gravity, 
as in the overshot wheel. 

3. By impact or stopping the water 
that gravity has already put in motion. 

4. By pressure or reaction, as ex- 
hibited in the Barker mill. 

The first and second principles 
mentioned are practically obsolete, 
but from the third and fourth prin- 
ciples there are now being manu- 
factured three distinct types of water- 
wheels, and many variations of each 
type. 

We will here introduce some gen- 
eral curves that are intended to give 
the reader an idea of the relative 
velocity that various water-wheels 
should run. Note carefully that the 
horizontal distances represent veloc- 
ity and that the vertical distances 
represent power. If these general 
curves are carefully examined, a fair 
idea can be had of the loss in effi- 
ciency of a water-wheel, due to run- 
ning too fast or too slow. 

In the following curves it will be 
observed that the spouting velocity of 
the head is represented by 100 on 
the horizontal lines, and any increase 
or decrease will be considered as a 
like percentage of the spouting 
velocity. For example, 150 equals 
150 per eent,or one and one-half 
time the spouting velocity of the 
water, and 6624 equals 6673 per cent, 
or two-thirds of the spouting velocity 
ofthe water. In the vertical line the 
maximum power a wheel can give is 
represented by 100, and any number 
less is a like percentage of the full 
power. For example, 50 equals 50 per 

‘cent, or one-half of the full power of 
the wheel. 

Please note that the curve is based 
on the supposition that the water- 
wheel gates are wide open in each 
case, also that the curve is general 
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and may vary with the modifications 
of the wheel in question. 

To determine the approximate 
efficiency of a water-wheel running 
at a given—say, 40 per cent - relative 
speed, place your pencil on 40 in the 
horizontal line of diagram pertaining 
to the kind of wheel in question and 
follow vertically until touching the 
curve; from this point move pencil 


4a 4>- 


100 


SpEED-IMPACT CURVE. 


in a horizontal direction until it 
touches the side of diagram, where 
the power figures are, then note per- 
centage of power. In this way the 
percentage of power can be deter- 
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mined in any speed the wheel may 
attain from standing, or zero, to its 
highest speed. 

The highest relative velocity a 
wheel may run if not impeded by 
work can also be determined by 
noting where the curve ends. For 
example, see the impact curve. In 
this it will be noticed that the curve 
ends in the diagram at 100. This 
indicates that the wheel running 
empty with full head of water can 
run just as fast as the water moves. 
Please note that in speaking of the 
velocity of a water-wheel we refer to 
its circumference or periphery speed. 

Note that speed of highest efficiency 
in the impact or impulse wheel is 50 
per cent of the spouting velocity of 
the water. In actual practice it is 
about 45 per cent of the theoretic 
spouting velocity of the head that 
drives it. 

This principle of getting power 
from water is seldom used in its 
simplest form, but, as combined with 
the “impulse” in the turbine, it is a 
most important factor in power get- 
ting. The amount of power that can 
be had from a wheel of this character 


can be found by finding the amount 
of pressure on the inside of wheel at 
orifice, after the outside pressure at 
orifice is subtracted. This difference 
in pressure (in pounds per square 
inch) must be multiplied by the area 
of orifice in square inches, and this 
product multiplied by the velocity 
(ofthe wheel at orifice) in feet per 
minute will give the foot-pounds of 
power. After the loss due to friction 
is subtracted the balance is available 
power. 

Please note that the theoretic speed 
of this principle of wheel is a velocity 
equal to that of the head driving it. 

The turbine wheel is a combination 
of the two foregoing principles, and 
its theoretic speed is greater than 
that of the reaction wheel. 

This class of wheel in its actual 
construction is an impulse wheel at 
the beginning of gate opening, and a 
reaction wheel at full gate opening. 
To give its highest efficiency at all 
points of gate opening, its speed 
should be that of an impulse wheel at 
the beginning of gate opening, and 
increase with gate opening, approx- 
imating the speed of the reaction 
wheel at full gate opening. Since it 
is impractical to run machinery at 
variable speeds, the turbine manu- 
facturer gives it a conventional speed ; 
that is, a speed that he considers is 
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SPEED-REACTION CURVE. 


the best average, usually a speed of 
from three-quarters to seven-eighths 
gate opening. 

Please note the difference in the 
speeds of the three classes of wheels. 


re ct 
at 
ors 


10 
ELECTRICAL _N 





Vol. 28—No. 20 


wheel are shown on the diagram, 
but the limit of the speed of a pure 
reaction wheel is determined only 
by the friction of wheel in revolving, 
or some load. It is also checked by 
the centrifugal power applied to the 
water that is passing through it, 
hence it may attain (without a load) 
a speed equal to several times that 
of the spouting velocity of the head 
that drives it. 

These curves are made to assist 
the engineer having water-wheels in 
charge. They are the result of care- 
ful experience in running and govern- 
ing water-power plants. 


GOVERNING WATER-POWER. 


It has been clearly demonstrated 
that water falls can turn dynamos. 
Scores of water falls are already har- 
nessed. but this class of work is yet 
only in its infancy. To govern the 
wheels automatically and safely is a 
problem of grave proportions. 

Water-power has been known and 
used longer than any other kind of 
power, but it is not so clearly under- 
stood to the masses as steam-power. 
This may be due to the fact that 
it has not played so important a part 
as steam in the affairs of commerce, 
and the reason is, it has to be devel- 
oped where nature designed for it, 
while steam power is more flexible, 
and can be placed on the top of a 
mountain as well as at its base. 

One of the great things to be de- 
sired in power for dynamos is regu- 
larity of speed, and it should be 
maintained under the varying con- 
ditions of load. Much time has been 
spent in devising machinery for this 
kind of work, and while much has 
been learned there are still some 
intricate problems to be solved. It 
might be said, also, that the matter 
of plant construction is in a state 
of evolution, and it is hoped that 
it will result in the development of 
ideas that will make water-power 
development more simple and effi- 
cient both in power and government. 

The fundamental principle that 
makes water hard to govern is well 
known. A body at rest requires 
force to put it in motion ; it requires 
more force to increase its motion, 
and if brought to rest again will 
give out as much energy as was ab- 





Fig. 3. —E.Lectriciry AND WATER-PowER. SPEED-TURBINE CURVE. 


The curves are based on the sup- 
position that the three wheels are 
of equal horse-power and are driven 
by the same head. The limits of 
speed of impulse wheel and turbine 


sorbed to give it its maximum motion. 
The loss due to friction must always 
be subtracted. 

The above operation is precisely 
what takes place in getting power 
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from water. The water in the reser- 
voir is material at rest. It has a 
slow motion in the flume or penstock; 
at the guides or nozzles, where it 
comes in contact with the wheels, 
it has attained a velocity approxi- 
mating the spouting velocity of the 
head. At this point it represents 
the full amount of power that gravity 
can supply it with. In other words, 
the force, gravity, has established an 
equilibrium in giving motion to the 
medium, water. 

The duty of the wheel is to bring 
the water to a state of rest, and in 
doing so it received the amount of 
energy that gravity expended in giv- 
ing it motion. Practically the water 
must have some motion to carry it 
away from the wheel, and such motion 
of water is a loss of power. 

Consideration will teach any one 
that if gravity is applying all its 
energy at one point of operation it 
can not at the same time apply it at 
some other point; hence, if water 
is incased in wooden or iron flumes, 
the whole body must move when an 
increased quantity is required at the 
nozzles. ‘The increased motion must 
come from the action of gravity on 
the equivalent vertical head, and since 
the effect of gravity is constant, it is 
plain that, if the power is absorbed 
in giving motion to water in the 
flume, it can not at the same time 
keep the same supply at the water- 
wheel. 

The loss of time when power is 
required for heavy changes in load 
makes water exceedingly hard to 
govern, and has given an o,-portunity 
for a few specialists in this kind of 
work. They have gradually over- 
come difficulties and improved the 
construction and adaptation of gov- 
ernors until it is possible to get 
governors that rank favorably with 
steam. It is always advisable to take 
the matter of fregulation of water- 
wheels into consideration before a 
power plant is constructed, as many 
plants have been deprived of the 
best government by neglecting the 
matter until it was too late. 

When large plants are constructed 
for commercial currents, the matter 
of government is more important 
than in private plants, and, since the 
tendency is to build direct-connected 
plants, it is highly important that the 
regulation be directed by reliable 
parties, expert in this line. Since 
there is less power wasted in a direct- 
connected plant, it is correspondingiy 
harder to govern. 

There have been some very import- 
ant discoveries made in the line of 
water-wheel regulation in the past 
two years. It can be said that the 
subject has received more earnest 
attention, and that it has improved 
more in the last two years than in 
any one century previous. All this 
is due to the fact that power can now 
be transmitted electrically from the 
water fall to the very heart of a 
thriving city, giving to various indus- 
tries cheaper power thansteam. Also 
returning to the promoter and capi- 


talist substantial revenues on their 
Investments. 


DEVELOPMENT OF WATER-POWER. 


The development of water-power 
has received a new impetus since it 
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has been demonstrated that it can be 
transmitted electrically. The ideal 
way of the past was to carry the 
water from the falls or dam by means 
of a systematic series of canals. 
These were often arranged in a man- 
ner that would permit power to be 
distributed over a large area of fac- 
tory sites. 

Where a reasonably high head could 
be procured, the canals would have 
different levels. ‘That is, the facto- 
ries of one canal would discharge the 
used water into a lower canal. This 
canal served as head water for 
another series of factories, and so 
on until the lower level was reached. 
The water power of Holyoke, Mass., 
Cohoes, N. Y., and Paterson, N. J.. 
are good examples of this kind of 
development. 

The objections to this plan of de- 
velopment are many, and we will 
enumerate a few of the most promi- 
nent ones: Cost of excavating canals 
as well as the cost of the land they 
occupy ; cost of a multitude of wheel 
pits, wheels and power plants; the 
loss of the power necessary to carry 
the water through the long canals 
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An Interesting Summary of the 
New Telephone Exchanges in 
New York and Pennsylvania. 


Certain business men of Pottsville, 
Pa., are planning to equip an ex- 
change in that city. 

The exchange at Elizabethville, 
known as the Lykens Valley Tele- 
phone Company, has seven lines. 
This is a small exchange, but Manager 
Weaver is contemplating some im- 
provements this Spring. The Sha- 
mokin Valley Telephone Company has 
about 200 subscribers in Shamokin, 
using Western instruments, with 
three and four-party lines. This 
company will cover Sunbury and con- 
nect with the Schuylkill Valley Tele- 
phone Company. Webb and Crosby, 
of Williamsport, the electrical con- 
structors and engineers, will build 
the exchange for the Shamokin Valley 
Company. 

At Shenandoah and Ashland, the 





Fig. 4.—ELECTRICITY AND WATER-POWER. COMPARISON OF CURVES. 


and penstocks, and the loss of the 
power necessary to turn an innumer- 
able number of wheels and line shafts. 

The ideal way of the present is to 
build at the water fall one power 
house, occupying very little land, one 
wheel pit and a few wheels—just 
enough to divide the power into 
economical units of distribution. 
The plant is further simplified by 
building wheels and dynamos to fit 
the water fall and adapted to each 
other; or, if other methods of trans- 
mission are employed, a similar sim- 
plicity of development should be 
followed. 

To get the best results in this kind 
of development. our leading water- 
wheel manufacturers should be con- 
sulted, also our leading dynamo 
builders or electric companies. They 
are fully alive to the requirements of 
this kind of development and have 
specialists for this class of work. 
The dynamo builder and the water- 
wheel builder should consult the 
specialist who constructs machinery 
to govern water-power, and he must 
build a governor to fit the dynamo, 
water-wheel and water fall. It will 
require the three to make a perfect 
plant, and those having the most 
varied experience are often the most 
economical and reliable parties to 
employ. 

(To be continued.) 


Schuylkill Valley Telephone Company 
is a recent organization. This com- 
pany will cover Ashland and Shenan- 
doah and will connect with the Sha- 
mokin Valley Telephone Company. 
E. C. Price, Ashland, and E. B. 
Hunter, Shenandoah, are the active 
projectors. 

At Honesdale, the Citizens’ ‘T'ele- 
phone Company has 150 subscribers 
using Western instruments. ‘This 
company is planning some improve- 
ments later on. 

The exchange at Stroudsburg has 
60 subscribers, using Harrison and 
other instruments. This company 
will in the late Spring move into new 
quarters, erect a new switchboard 
and equip with additional instru- 
ments. 

The Slate Belt Telephone Company 
at Bangor, Pa., covers Bangor and 
Nazareth. General Manager Rollo 
Stiers is likely to add to this ex- 
change; they now use Phcenix tele- 
phenes and Utica switchboard. 

The exchange at York is being 
equipped in an excellent manner. 
About 300 instruments, manufactured 
by the American Electric Telephone 
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Company, Kokomo, Ind., are being 
used. 

In New York State the following 
facts are of interest, in connection 
with small exchanges: 

The Orange County Telephone 
Company,of Middletown, is now using 
in the neighborhood of 230 instru- 
ments, made by the American com- 
pany of Kokomo. ‘This company has 
a modern switchboard, and it is one 
of the best of the small independent 
exchanges. 

The Sullivan County Telephone 
Company, at Liberty and Monticello, 
has a franchise to Port Jervis. This 
exchange uses about 100 Phoenix in- 
struments, and is using a small 
switchboard, with exchange at each 
hamlet. They, however, claim to 
cover the county. It is not decided 
when the extension to Port Jervis 
will be perfected. At Port Jervis the 
Bell company’s exchange is in opera- 
tion, charging rates of $13 and 836. 

Van Etten & Sons own the system 
connecting Conashaugh and Milford, 
Pa., and are now proposing to reach 
Stroudsburg. They are operating 
about 40 telephones. 

At Susquehanna, about 20 Phenix 
telephones are in use. No further 
equipment is contemplated at this 
time. 

At Deposit, about 80 subscribers are 
using ‘‘Cannon” instruments, with 
individual wires and acommon return. 
The Utica switchboard is in use. 

At Binghamton, New York, the 
Bell company has one of its modern 
exchanges, and no independent com- 
panies are contemplated. This ex- 
change belongs to the New York & 
Pennsylvania Telephone Company. 

At Montrose, about 80 subscribers 
are using the Manhattan type of in- 
strument, with the Phoenix switch- 
board. 

At Watkins, C. W. Hathaway has 
charge of a small telephone station of 
seven wires on party-line basis, with 
no exchange as yet. They may in- 
stall a board and more instruments. 

At Elmira, the New York & Penn- 
sylvania Telephone Company oper- 
ate, and claim that with one small 
exception it is entirely free from 
competition, as there is: no inde- 
pendentexchange. The same may be 
said of Ithaca, N. Y., where there is 
no independent exchange. 

At Ovid, a small exchange is being 
constructed, using Gail’s instruments, 
etc. This is a metallic circuit. 

The Wayne Telephone Company, 
of Clyde, will construct a line this 
Spring to Lyons, a town of about 
8,000 people. Bishop Brothers, of 
Clyde, have about 40 subscribers and 
are using the Phenix and Manhattan 
instruments with a Colvin board. 
Lines will be run to Rose and Lyons 
late this Spring. 

The International Telephone and 
Telegraph Company, managed by 
A. L. McCrea, Jr., has about 100 
subscribers in Gouverneur, Carthage. 

The International Telephone and 
Telegraph Company has about 150 
miles of wire. 

At Syracuse, the exchange of the 
Bell company is said to have about 
1,800 subscribers. The new company, 
which is said to be in process of forma- 
tion under the management of E. 8. 
Caldwell, claims to have a thousand 
signatures, nearly all nine-year con- 
tracts. It is said, however, that the 
projected company has no franchise. 
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There is an eight-page Supplement 
with this issue of the ELECTRICAL 
REVIEW. 


The attendance at the Electrical 
Exposition demonstrates what a large 
proportion of the general public takes 
a keen interest in anything electrical. 





The present installment of Mr. 
Replogle’s articles on ‘“‘ Electricity 
and Water Power” in this issue of 
the ELECTRICAL REVIEW is an espe- 
cially interesting and valuable one. 
It shows, among other things, how 
dependent upon each other the tur- 
bine maker, dynamo builder, regu- 
lator designer and engineer are. 


THE ELECTRIC LIGHT CONVEN- 
TION. 

The nineteenth convention of the 
National Electric Light Association 
passed off smoothly and successfully. 
The quality of the addresses read and, 
as a rule, the discussion they evoked 
was high, and, at times, very inter- 
esting. 

The social features, usually incident 
to electric light conventions, were 
overshadowed in this instance by the 
importance of the Electrical Exposi- 
tion, which attracted the delegates 
during all of their spare time. A 
number of visits were made to inter- 
esting plants in New York city and 
vicinity. There was no banquet this 
year and we do not believe it was 
missed. A number of luncheons, 
dinners and theater parties were 
arranged for the visitors by their New 
York friends. 
privileges were extended. 


In many cases club 


The most regrettable occurrence of 
the meeting was the fact that Mayor 
Strong, or any one representing him, 
was ‘‘unable” to welcome the dele- 
gates to the city. Never before in 
the history of the Association has 
such a thing happened. Governor 
Morton was ‘‘ able” to make a special 
trip from Albany to open the Exposi- 
tion, and yet Mayor Strong was 
“unable” to make the journey from 
City Hall to Forty-third street to 
welcome the men and the Association 
who were chiefly the cause of the 
Exposition being possible. Mayor 
Strong’s absence was conspicuous and 
did no credit to himself or to the 
city he is supposed to represent on 
just such occasions. 

The papers on ‘‘ Acetylene Gas,” 
by Mr. Ferguson ; ‘‘ Results Accom- 
plished in Distribution of Light and 
Power by Alternating Currents,” by 
Mr. Emmet; ‘ Evolution of Interior 
Conduits from the Electrical Stand- 
» by Mr. 
tion of the Inductor Alternator,” by 
Mr. Kelly, and ‘‘ Evolution of the 


Rogers, are 


point Stieringer ; ‘‘ Evolu- 


Arc Lamp,” by Mr. 
entitled to special praise for the 
thoroughness with which the subjects 
were treated and the interesting dis- 
cussions which they evoked. The 
remarks of Dr. Bell and Mr. Scott in 
discussion were almost worthy of 
being called papers in themselves. 
They showed that these gentlemen 
are thorough masters of their art and 
that they are good thinkers on their 
feet. ; 

It is encouraging to note that here- 
after papers will be read by title only. 
Such a step should have the effect of 
making the discussion all the more 
interesting. 

The new officers chosen are men 
eminently fitted to occupy their 
various positions, and the affairs of 
the Association are turned over to 
them in first-class condition. 
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THE ELECTRICAL EXPOSITION. 

The display of electrical appliances, 
mechanical, scientific and historical, 
at the Exposition in this city, is one 
of great consequence and interest. 
There is to be seen under one roof in 
compact and presentable arrangement 
a magnificent assemblage of the physi- 
cal form of the modern development 
in electric power, lighting, telephony 
and electric heating, besides innumer- 
able other applications of electricity, 
as well asa very valuable showing of its 
powerful and numerous allies. An 
exhibition of this kind can not fail 
to leave an impress for all time on 
the industry as a whole, and the elec- 
trical men who work in the present, 
we are sure, will not neglect the 
opportunity now offered to personally 
observe what the Exposition is success- 
fully presenting. 

The officials of the Exposition com- 
pany, who have labored so arduously 
and intelligently in getting the varied 
interests together and properly intro- 
ducing them to the public, are deserv- 
ing of high praise. The president of 
the Exposition, Mr. Harrison J.Smith, 
is a practical man, and that is one 
potent reason why the Exhibition was 
ready on opening time. On the cere- 
monial night, we believe it can be 
safely said, the Eléctrical Exposition 
was more nearly complete and in run- 
ning order than had ever before been 
the case where plans of similar mag- 
nitude were to be carried out. The 
officers and Executive Committee we 
take pleasure in naming here: H. J. 
Smith, president; W. F. Weiss, vice- 
president; Geo. F. Porter, secretary 
and treasurer; C. O. Baker, Jr., 
H. L. Lufkin, R. B.Corey, E. F. Peck. 

One word, and a strong one, should 
be said in praise of the exhibitors, 
who, notwithstanding the depression 
in business, decided to be represented. 
All honor to the enterprising and 
progressive men who have sacrificed 
their time and means that this latter- 
day electrical exhibition might be a 
success in alldepartments. May they 
be amply rewarded. 

There are signs that would indicate 
the Exposition is influenced by a 
lucky star. The dignity of the 
Empire State was exemplified and its 
indorsement cheerfully granted 
through the presence of Governor 
Morton on the opening night, and the 
appearance since and outspoken in- 
terest of Edison, Tesla, Elihu Thom- 
son and Alexander Graham Bell, 
sarry a most favorable influence which 
is well deserved; and an address by 
Hon. Chauncey M. Depew, the 
favorite orator and philosopher, has 
now been secured for Saturday even- 
ing next, on which occasion the 
governor will preside. 

The public interest in this most 
material and operating exhibit appar- 
ently does not abate, and the ELEc- 
TRICAL REVIEW hopes to see it con- 
tinue during the entire time—the 
month of May—that its doors remain 
open. 
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Results Accomplished in Distribution 
of Light and Power by Alternating 
Currents. 


By W. L. R. Emmet, BEForRE THE NATIONAL Exectric LIGHT 
ASSOCIATION, May 6, 1896. 


The introduction of successful polyphase motors has constituted a very 
radical and important step in the development of the electrical art. The 
number of persons who realize the importance of this step is as yet small, 
and, like other new things, it can not attain great successes until its merits 
and possibilities become more or less familiar to the public and to the 
practical business men on whom the responsibilities for new developments 
must largely rest. 

In the past, the use of alternating currents has been almost exclusively 
for incandescent lighting, and this narrow limitation has crippled the 
development of the art. While the applications of direct currents have called 
forth very large investments in plants and distributing systems, the uses of 
the alternating current have, as a rule, been on a much smaller scale, and the 
methods used have been developed rather with a view to reduction in first 
cost, than to the attainment of the most economical results in operation. 

The reasons for this somewhat half-hearted development may be stated 
as follows : 

First—The average efficiencies attained in most alternating plants have 
been very low. 

Second—The distribution of potential obtainable with the ordinary 
methods has been imperfect 

Third—No reliable alternating arc lamps have been available. 

Fourth—No practicable form of single-phase alternating current motor 
has, up to the present time, been introduced. 

At no time have all these difficulties been entirely unavoidable in 
alternating current distribution ; they have, however, been fixed features of 
the system as it has in the past been installed by our manufacturing 
companies and used by electric light companies in this country ; the state of 
the art being such that improvements were beyond the reach of most central 
station managers. 

In recent years great developments have been in progress in the branches 
of electrical science pertaining to alternating currents ; much new apparatus 
has been developed, plants have been installed on new lines, and practical 
results are to-day being accomplished that show that it is possible to 
overcome all of the objections which have been mentioned. 

We will briefly review in order some of the means by which the 
difficulties mentioned have been and can be avoided. 


EFFICIENCY. 

The greatest losses in the average alternating plant are due to the waste 
in iron cores of transformers, which goes on whether the transformers are 
loaded or not. This waste can be reduced, either by the use of transformers 
of high light load efficiency, or by arrangements for cutting out transformers 
at light load. 

Where primary distribution is used with large numbers of independent 
transformers, the extent to which these remedies can be adopted is very 
limited, since reduction of core loss can be obtained only at the expense 
either of regulation or of first cost. 

If, however, secondary distribution is used, that is, low-tension mains 
with transformer sub-stations, it is often possible to arrange means of cutting 
out transformers at times of light loads. 

Furthermore, on such systems very accurate regulation in transformers is 
a matter of no importance, since all transformers divide the load more or less 
evenly between them, instead of operating from the same line at various 
conditions of load as in primary distribution. Thus, for this secondary 
work, we can build special transformers having very small core losses and 
thus obtain very high all-day efficiency without impairment of regulation. 

I have in mind a large plant now being equipped with alternating appa- 
ratus for lighting and power distribution on thoroughly modern and improved 
lines. In this case a system of three-wire, low-tension mains is to be laid over 
a large urea. These mains will be fed at street corners from specially designed 
transformers in ventilated manholes. These transformers are to be of 160 kilo- 
watts each, and are to have a core loss of only 500 watts, or one-half of one per 
cent of the capacity. The efficiency of these transformers at one-quarter load 
will be higher than at full load, the principal loss being in the copper. Thus 
a transformer may be made to fill the same functions as a direct-current feeder. 
If we are willing to introduce some drop between generator and main, we can 
get high light load efficiency with moderate cost, and we shall retain the 
important advantage that transmission is possible over long distances, with 
small losses, through the use of high voltage. 


In no branch of electrical work has the improvement of recent years been 
more marked than in the manufacture of transformers. This improvement 
has not been brought about by any radical discovery as to the principles in- 
volved, but simply by study of the economic conditions. The quality of iron 
is a most important matter in building transformers, and the methods of 
handling and annealing are almost equally so. Then, the proportions by 
weight of iron and copper may be varied through a wide range, and the plan 
of arrangement of coils and iron are susceptible of endless variation. Every 
change of plan may affect the properties of the transformer as to self-induc- 
tion, magnetizing current, hysteresis, eddy currents in core and copper, re- 
sistance loss and regulation. Thus there is much room for judgment in the 
design or purchase of transformers. At the price for which transformers can 
be bought it is folly to use bad ones. Thousands of transformers are in use 
to-day that are fit for nothing but the scrap pile. and many are now being 
manufactured and sold that are no better. 


REGULATION. 


The cause of bad regulation in most existing alternating plants is that 
each individual installation is connected to a separate transformer, and that 
in these transformers, and the wiring connected to them, there are losses vary 
ing with the load, which, of course, can not be controlled from the station. 
Since regulation is a matter of most vital importance, we see that with primary 
distribution good regulation in transformers is imperative. To make trans- 
formers of specially good regulation, something must be sacrificed, either in 
economy of first cost, or in light load efficiency, or in both. Thus there is 
always an appreciable drop through resistance of wire in transformers, and 
this, combined with the drop in primary and secondary wiring, gives rise to 
serious vibrations in pressure on lights at different points. 

Another fruitful source of potential variations on alternating circuits is 
found in the self-induction of circuits and also in the self-induction of trans- 
formers. The electro-motive forces introduced by self-induction being out of 
phase with the current, are variable in their effect, and give rise to troubles 
that sometimes seem erratic, although in reality they are governed by well 
defined laws, which, if properly observed, enable us to obtain accurate results, 


MOTORS. 


Until very recently the operation of motors from alternating systems has 
been practically out of the question, since no suitable motor has been obtain- 
able. Thus alternating apparatus has been available only for lighting, while 
in direct-current stations motor load during the day has been a most impor- 
tant source of profit. It may be mentioned here that while incandescent light- 
ing is at the present time meeting sharp competition from either forms of 
illumination, the electric motor is growing very rapidly in popularity. It has 
taken the public a long time to gain confidence in electric power and to 
realize its usefulness. It is only within very recent years that large 
manufacturers have begun to use electrical power distribution to any great 
extent. At present, the work is being carried on very actively, and highly 
successful and economical results are being obtained in many large mills. As 
a means of power distribution, ¢éven for short distances, electricity has no 
rival; while for lighting, its advantages, though great, are relatively much 
less positive. 

Although for many years efficient electric motors have been in general 
use, there are many central stations in whose business power distribution has 
not been a very important factor. There are several causes which have 
tended to restrict the use of electric power, among which we may mention 
the following : 

Voltages that have been available for direct-current work have not 
admitted of transmission to considerable distances. 

Motors have required a certain amount of attention, which users were 
sometimes unwilling to bestow. 

In certain classes of manufacture, the sparking of motors has been a 
source of danger. 

The most important cause, however, has been that, as a rule, the same 
apparatus has not been available for the operation of lights and motors ; 
consequently, central stations have not been in a position to make attractive 
propositions to large users of power. 

The introduction of good alternating-current motors has opened a new 
era in electric power distribution, and seems to promise a great extension of 
its uses. With these motors the difficulties of distance are practically 
eliminated, since there is virtually no limit to the voltage which can be used. 
The mechanical features of the motor are near perfection, since it requires no 
care save what must be bestowed on its self-oiling bearings. These motors 
can be so arranged that they may be operated with perfect safety in any 
part of a powder mill, or oil refinery, and, in fact, a number of them are 
being operated now in highly explosive atmospheres, where a spark would 
work destruc ion 

With facilities for electric power transmission thus improved, we may 
look for great developments in the sale of power from central stations, 





ELECTRICAL REVIEW-~—<Stprtenent. 


When it is profitable for large manufacturing establishments to put in 
electric plants for the purpose of distributing power on their own premises, 
there should certainly be profit in the sale by electric companies of power to 
large as well as small manufacturers. 

The actual saving in fuel effected in the operation of a large mill by 
electricity for power distribution is ordinarily very large; often as much 
as fifty per cent. With good equipment, this is, however, only a small part 
of the saving effected by electrical distribution. The cost of coal seldom 
amounts to more than half the expense incident to the production of power, 
and in most cases it is a much smaller proportion of the total. If power is 
obtained from a central station, the coal is bought cheaper and used more 
economically, while the other items of expense will in many cases be almost 
a Clear saving. 

The introduction on any large scale of electrical power distribution, of 
course, requires the investment of a good deal of money in motors and 
alterations of plant. Power users are often slow to make these investments, 
because they are not familiar with electrical apparatus and do not realize the 
advantages to be gained. Repeated investigations have proved that users 
almost always far underestimate the cost of power. It is the business of the 
central station manager to correct these misconceptions, and to awaken 
interest in electrical methods. Of course, many companies are working 
zealously just on these lines. There is no question, however, that there is in 
many of our large cities a large amount of undeveloped power business. If 
electrical manufacturers can induce large mill owners to put in plants for 
electrical power distribution, central stations should be able to sell power to 
similar concerns. 

The following facts concerning sale of alternating power apparatus by 
one company alone will illustrate the hold which the modern improvements 
above mentioned have already taken upon the industry of the country : 

The first three-phase apparatus made in this country was put in operation 
two anda half yearsago. Since then that company has put in operation 
33,500 horse-power capacity in three-phase generators ; 10,000 horse-power in 
three-phase induction motors ; 14,800 horse-power in monocyclic generators ; 
6,000 horse-power in three-phase synchronous motors ; 10,560 horse-power in 
rotary converters, and 42,000 horse-power in transformers used for power 
purposes ; the average capacity of the latter being 16 horse-power and the 
largest having a capacity of 1,100 horse-power. 

The production of this apparatus has involved the complete design and 
development of about thirty new forms of dynamos and thirty-three new 
forms of motors; each machine so developed involving the construction of 
new patterns and special tools, which, with drawings, ete., cost in the average 
about one thousand dollars for each new machine. 

The development of so large a number of different machines has been 
made expedient by the engineering conditions that have been met. The 
matters of speed, frequency, voltage and capacity, must all be considered in 
deciding upon the best apparatus for any given purpose ; and, of course, it 
is, generally speaking, unwise to use anything unsuitable, even though it be 
of standard production and for that reason desirable. The expense involved 
in the production of all these machines is great, but it is in the long run 
money well invested, since it puts the manufacturers in a position where they 
can bid to advantage on the apparatus best suited to any case. It also brings 
a fund of experience that may be of more value than the tools, patterns and 
drawings. 

The uses to which all this apparatus has been put are various. All sorts 
of new problems have presented themselves, and have been solved in widely 
different ways suited to the conditions. In many cases, the apparatus built 





Figure 1 shows the three-phase system as ordinarily applied to the trans- 
mission of power for lighting and other purposes over long distances. The 
generator may be of any convenient voltage, since step-up transformers are 
used. These transformers are in three units, or groups, any two of these 
units being available to transmit a large proportion of the power in case one 
is disabled. Two sets of step-down transformers are shown, one supplying 
1,000-volt distributing lines, and the other supplying a system of four-wire 
secondary mains. With a given lamp voltage, such mains give a slightly 
better copper economy than the ordinary three-wire system, and afford an 
excellent means of secondary distribution. 

Such a system as is illustrated in this figure, will give excellent service in 
almost any town, the low-tension mains taking care of the thickly built up 
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has been of types radically different from anything previously produced. In 
the past, the principal production of American electrical manufacturers, has 
been from standard lines of apparatus, and we still endeavor to keep up this 
most economical and excellent practice. Since, however, we are now con- 
stantly called upon to produce special apparatus, we try to so standardize 
and systemize our methods that new work can be turned out promptly and 
economically, and without risk of failure. 

The different methods of distributing power and light by alternating 
currents can best be illustrated by diagrams showing the connections used 
with each. We will briefly review some of the applications of the systems 
now in general use. 
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portion and carrying the bulk of the lighting load, while the high-tension 
distributing system covers all outlying portions and operates large power 
units. A number of large plants have been installed within the last two 
years, using the three-phase system, as here shown. 

Figure 2 shows the connections for distribution by the monocyclic system. 
Here all lights are connected single-phase between a single pair of conductors 
leading from the generator, the motors being operated from the same single- 
phase circuit in combination with a third conductor leading from what is 
known as the ‘‘teazer coil” on the generator. Here the simple three-wire 
system is used for secondary distribution, and if it is desired to connect motors 
to the low-tension mains, a supplementary transformer is used, which supplies 
a secondary teazer wire ; to this and the outside wires of the three-wire system 
the motors are connected. 

The great merits of the monocyclic system are that the number of con- 
ductors required for lighting and power distribution is reduced to a minimum, 
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and that no unbalancing is possible. The operation of three-phase motors 
from this system is in all practical respects the same as when they are run 
from three-phase circuits. 

Figure 8 shows the connections of the two-phase system, with distribution 
by four conductors. Here the lighting is divided between two separate cir- 
cuits, which must be kept balanced within certain limits, depending upon the 
regulation of the generator, or the amount of care that can be given to the 
adjustment of pressure on the different sides. Where motors are run, the two 
circuits must be brought together. 

There is no economical and convenient way of operating secondary dis- 
tribution from this system. Two independent three-wire systems could be 
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operated, but these must be brought together when motors are torun. The 
complication uf balancing such a system would be prohibitory. 

The two-phase, four-wire system can be operated either from a generator 
with two independent circuits, or all four conductors can lead from one arma- 
ture winding. Certain advantages may be claimed for both methods, and 
both have disadvantages. 

Figure 4 shows a method of single-phase lighting distribution from a two- 
phase dynamo. Here the two single-phase leads are taken out at points 180 
degrees apart on a progressive armature winding. At points ninety degrees 
from those leads two other leads are brought out; each of the latter can be 
used with the pair of single-phase leads to run one-half the capacity of the 
machine in two-phase motors. These two power loads can not, however, be 
brought together. 
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The greatest disadvantage of this system is that, when carrying a single- 
phase load, a large proportion of the armature conductors are ineffective, and 
simply introduce useless resistance and self-induction in the circuit. Thus 
with the same loss the generator will deliver forty-two per cent more power as 
a quarter-phase machine than it will as a single-phase machine. 

Figure 5 illustrates the two-phase, three-wire system, which has been used 
to some extent both for high-tension distribution and for distribution by 
secondary mains. The principal advantage in this system is that it requires 
one less conductor than the four-wire, two-phase system. Its disadvantages 
are that the insulation of the apparatus is subjected to a voltage forty-two per 
cent higher than that which is available in transmission, and that the self-in- 
duction in the lines and transformers causes an unbalancing of the voltages on 
the two sides of the system, accompanied by the distortion of the phase varia- 
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tion. The extent of this unbalancing depends upon existing conditions, and 
is very different in different cases. 

Figure 6 shows diagrammatically the distribution of voltage with a given 
balanced load on a two-phase, four-wire circuit, and on the same circuit with 
one wire discarded, the third being used as a common return for the two sides 
of the system. SF and EG represent the two generated voltages on the 
four-wire, two-phase system. FF’ and G@ GQ’ represent the electro-motive 
forces of self-induction in the lines of the separate two-wire branches of the 
circuit. F’ F’, G'G" represent the resistance drop in the two branches. 
E F" and E G@’, which are still at right angles, represent the two voltages at 
the end of the line. 
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The other diagram in Figure 6 shows the condition on the three-wire 
circuit. A Band A C represent the generated voltages in quadrature. C C’ 
and B B represent the volts of self-induction in the outside conductors. 
C’ C’ and B’ B" represent the volt’s drop by resistance in these wires. A D is 
the resistance drop in the third wire and D D' is the electro-motive force of 
self-induction in the third wire. Since this wire carries forty per cent 
more current than the others, A D is forty-two per cent greater than C’ C’, 
and B’ B" and D D' bear the same proportion to C C' and BB’. The lengths 
of D’ B’ and D’ C" represent the voltages on the two sides of the system at 
the end of the line. The angle C’ D’ B’ is the phase relation of these two 
circuits and is less than ninety degrees. Thus with balanced load the sides of 
the system are neither equal or in quadrature. 

The figures are so proportioned as to represent a circuit of “OO” B. & 8. 
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wire, operated at 125 cycles with ten per cent resistance drop on the four- 
wire system, and the same load and the same distance with three wires. With 
1,000 volts at the generator in both of these cases, we would have 850 volts on 
each side with the four-wire system, and with the three-wire system 730 volts 
on one side and 1,030 on the other. This assumes aerial lines with ordinary 
spacing of wires. In addition to the systems above described for distributing 
power by induction motors, we have other means of power distribution by 
alternating currents. The synchronous motor, for certain classes of work, is 
highly efficient and reliable, and is extensively used, although it will not fill 
all the requirements of general power distribution. 

The rotary converter also fills a very important place in the engineering 
work of the day. 

A synchronous motor is simply an alternating dynamo whose functions 
are reversed. They may be used either on single-phase or polyphase circuits. 
In its simple form, a synchronous motor has no power of starting itself on a 
single-phase circuit. On a polyphase circuit it starts with more or less torque 
as an induction motor, and will come to synchronism. Asa rule, however, 
the starting of synchronous motors is not vigorous, and is accomplished by a 
large draught of current; hence their applications are limited. 

A rotary converter is a synchronous motor of suitable construction, whose 
armature windings, besides being connected to collector rings, are also con 
bected to a commutator. As the michine revolves at synchronous speed, 
rushes collect direct current from the commutator, this current being partly- 
rectified and partly generated by the machine. This machine deals in 
direct and alternating currents and mechanical power; supply it with any one 
of the three, it will deliver either one or both of the others. It is most 
efficient when filling its functions as a converter from alternating to direct 
currents. Its capacity is then greater and its efficiency higher than when it 
runs as a generator or as a motor. 

To illustrate the use of the rotary converter, I will describe an application 
now under consideration. The company in-question is operating three sta- 
tions ; one of these is very large and centrally situated, with condensing water 
and every facility for the cheap generation of current. Each of the other sta- 
tions is about two miles from the main station; both work non-condensing, 
One of these stations delivers current only on the direct-current, three-wire 
system, while the other, in addition to similar work, carries a considerable arc 
light load. In this case the following plan is considered : 

At the two smaller stations rotary converters would be installed, and 
would deliver only direct current in one case, while in the other they would 
also act as motors to operate arc machines through a countershaft, to which 
they would be belted with clutch pulleys. Suitable step-down transformers 
would connect the rotary converters to a high-tension line leading to the main 
station. At the same station three-phase generators of large capacity would 
be installed. These generators would be designed to deliver both three- 
phase alternating currents to step-up transformers, and also direct currents at 
about 250 volts to the outside conductors of the three-wire system. They 
would be directly coupled to engines. These machines would deliver 
current simultaneously, in any proportion, to the direct-current, three-wire 
system, to the rotary converter, or to lines distributing three-phase power. 

It is proposed to operate these machines at a frequency of twenty-five 
cycles per second, this being well adapted to the direct-current work and 
also to three-phase power distribution. 

In this plant an entirely independent control of direct-current pressure 
within a wide range would be necessary at the main and sub-stations. This 
would be effected without the introduction of idle currents, by the use of a 
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novel form of three-phase induction regulator connected to the alternating 
leads of each rotary converter. These regulators would give a wide range 
of adjustment without any moving connections, and would greatly simplify 
the operation of the plant, and also increase its economy, since the losses 
introduced by the regulators themselves are very small, and since conditions 
of general economy are always maintained. Thus a single engine could carry 
the whole load of the city at certain times. 

Another interesting illustration of a combination of alternating and 
direct currents is found in a case now under consideration. A company 
controls about 8,000 horse-power in water at a distance of eleven miles from a 
large town. It is proposed to install three-phase, sixty-cycle generators in 600- 
kilowatt units. The current from these generators will be transformed to 
10,000 volts and carried over three wires to a city sub-station centrally placed. 
Here large step-down transformers will be installed, delivering current to 
2,000-volt lines, which extend all over the city and carry motors and lights in 
outlying parts. 

In the same station two large Corliss engines are now in operation, and 
are belted to clutch pulleys on a countershaft, which operates some arc 
machines and other load. To this same countershaft it is proposed to couple 
with a clutch a large synchronous motor which will be connected to the 
2,000-volt lines. When the water supply is ample, the engines will be shut 
down and the motor will run the shaft. When the water is low, or more 
power is required, the engines will be run and the synchronous motor will 
then act as a generator, running in parallel with the transmission line. 

In the central part of the town it is proposed to install a system of three- 
wire mains and a large storage battery. This battery would be installed in a 
second sub-station, conveniently placed. It would be charged from a pair of 
direct-current machines, directly coupled to a synchronous motor operating 
from the 2,000-volt lines. The direct-current machines would be used in 
connection with the batteries for supplying the three-wire system. The plan 
here outlined has many very positive advantages. 

The pressure on the 2,000-volt system can, within certain limits, be con- 
trolled at the sub-station by adjustments of the field of the synchronous motor. 
With telephone communication to the power house, the control will be per- 
fectly easy. The peak of the lighting load being borne by the battery, the 
generators can be loaded nearly to their full capacity with motors during the 
day. At night they will charge batteries, using water which would other- 
wise run to waste. 

In both the plants described, the cost of labor would be very small, one 
man being enough to operate each of the sub-stations mentioned. The saving 
of labor in operation should be kept constantly in view in all engineering 
plans. Some of the greatest advantages in modern apparatus lie in its 
adaptability to such saving. 

An infinite variety of conditions exists in different cities and the question of 
electrical distribution must be carefully studied in each case, in order that 
money may be invested to the best advantage. An intimate knowledge, both 
of the apparatus available and of the commercial conditions, is necessary to 
an intelligent decision in such cases. It is only through the exercise of 
intelligence and judgment of a high order that the best results can be 
obtained. 


EVOLUTION OF INTERIOR CONDUITS 


FROM THE 


ELECTRICAL STANDPOINT. 


By LUTHER STIERINGER, M. I. E. E., BeErorE THE NATIONAL 
ELectric Ligut AssocraATION, MAy 6, 1896. 


The fact that a conference, organized under the auspices of this Associa- 
tion, to secure better electrical construction, was held recently in this city, is 
in itself an evidence of the importance attaching to the general subject. 
But the national and influential character of the bodies represented is further 
proof of the anxiety felt in regard to the matter, and the desire for a higher 
grade of work. In particular does that feeling concern interior wiring for 
buildings of all kinds. There is a feeling that the future and prosperity of 
electricity depend on the methods by which current is introduced into and 
distributed through modern offices, modern houses, and modern halls. It is 
felt that, in many respects, electricity has reversed the methods of road- 
making. In almost every city the roads are fairly good; in most they are 
excellent. When you strike the country, you are likely to find boggy, rocky 
uneven tracks and paths, which cause disaster to the buggy and the bicycle 
In electrical practice, we have got our main roads in pretty good shape; but 
when we come to the city line, or, in other words, to the confines of the 
building, there we begin to strike the wildest and strangest vagaries in the 
plan and construction of paths for the current that can possibly be conceived. 
Where the electrical road building, or, as the French say, ‘‘canalisation ” 
should be best, it is worst. Let us examine the problem thus disclosed, with 
the object of finding a plan of improvement. Let us see where the art of 
interior wiring started, the point it has attained, and the end at which it 
should be aimed. 

Webster defines a conduit as a pipe, canal, channel, or a passage for 
conveying water or fluid. 

According to the standard rules (National Board of Fire Underwriters 
1896,) the object of a tube or conduit is to facilitate the insertion or extraction 
of the conductors, to protect them from mechanical injury, and, as far as 
possible, from moisture. Tubes or conduits are to be considered merely 
as raceways, and are not to be relied on for insulation between wire and 
wire, or between the wire and the ground. 





In the development of interior electrical distribution, it is necessary to 
briefly review the history of the use of the conduit for water, gas, and steam, 
especially, before the introduction of the powerful electric currents necessary 
to supply light and power. 


GAS FITTING. 


In the early gas installations in England, lead pipe was used quite 
extensively. The work was performed at that time by the plumber. The 
term ‘‘ gas fitter” originated and became a special trade name in the United 
States when iron fittings were introduced. Prior to that stage in the art, fittings 
were improvised by brazing a saddle of brass on a piece of iron pipe. This 
saddle had a protuberance threaded with a male thread, and after being 
brazed to the pipe was drilled for a gas way, thus forming an outlet to which 
a coupling could be attached. The present form of gas fitter’s tee is an 
equivalent of what has just been described. Lead was never employed in the 
United States for gas piping, except for meter connections and temporary 
work. 

In one of the earliest gas systems in Philadelphia, in 1835, iron mains 
were run on the outside of the houses, with stop-cocks arranged so that the 
gas might be turned off before the family retired for the night. This was 
thought necessary for security, on the supposition that otherwise some 
unknown cause might develop leaks or trouble. In France, at one period, all 
gas piping in interiors was left exposed for more ready inspection. The 
crude methods of installation in that day did not inspire confidence in con- 
cealed pipes. 

Service stop-cocks are still placed near the street curb, as a provision 
principally against fire, in case the meter or other connections in the interior 
of the buildings be melted or dislocated and the escaping gas continues to do 
damage. 

On the Continent of Europe, there is generally a main tap on the exteriors 
of premises attached to the service pipe, for the purpose of shutting off the 
gas when desirable. 

At the time of the famous Barnum Museum fire on Broadway and Prince 
street, New York, the inability of the firemen to get at such service cocks, 
owing to ice-covered débris, permitted the escape of gas inside of the building 
line to such an extent that the volume of flame rivaled a burning gas well. 
This continued for several days before it could be controlled. 

Escaping gas is more dangerous than any other medium distributed in a 
building. Many years of experience have proved that the use of iron piping 
to convey gas has minimized all possible dangers from leaks or other causes. 
The early fitting art, by its use of split dies and poor material, was responsible 
for any lack of confidence as to the ability to confine water or gas to the con- 
duits or pipes. 

The reliability of gas, water, and steam conduits in interiors, and the 
general public confidence in them to-day, can be traced to the creation of the 
solid die for cutting threads to proper fittings, to superior pipes and to 
standard threads. 

In the United States, prior to 1860, neither water nor gas distributions 
in buildings, especially in residences, were very extensive. The vitiating 
effects of gas on the atmosphere of a closed room prevented its use in Europe 
until a comparatively recent date, except in corridors, assembly rooms, 
factories and public places. Sleeping apartments are still rarely supplied in 
England. In this country, however, at the period mentioned, gas was much 
more extensively used both in residences and elsewhere. 

At one period, when cast-iron street mains were very expensive, and 
costly as compared to present prices, several attempts were made to substi- 
tute pipes of other material. Ina city in the western part of England, an 
extensive trial was made of transmitting gas through brick conduits and 
earthenware pipes like the drain pipes of the present day. Pipes of earthen- 
ware were used on an extensive scale in some towns in France, the joints of 
which were made of Roman cement, and the services attached by punching 
a hole in the main and inserting the end of the leaden service pipe which was 
secured with cement. This method resulted in complete failure, and several 
gas companies were all but ruined by resorting to it. The excessive cost of 
cast-iron retarded gas as well as water distribution, enforcing even the use 
of wood coated with asphaltum as conduits for street mains. During the 
infancy of street gas distribution, cast-iron pipes were made with flanges and 
put together with bolts and cardboard washers. This practice had to be 
abandoned and lead joints were at length universally employed. The same 
method was adopted in water mains. The first street mains for gas, laid in 
1807, in Pall Mall street, in London, were of lead. Tinned iron and copper 
were also used. Paper pipes were in use early in this century for water and 
gas mains. When used for the latter purpose, they were lined with lead to 
prevent the hydro-carbon in the bituminized paper from being acted on. 
Tile pipe as large as twelve inches in diameter was also used. 


PLUMBING. 


Early plumbing did not comprehend any installation beyond water 
required for culinary or other special purposes ; the introduction of the bath 
and more lavish use of water only following the more plentiful supply from 
comprehensive ‘‘ Central Station” water systems. 

It is not many years ago that water had to be drawn from wells and other 
sources, and carried to receptacles for short storage. Where the luxury of a 
bath was introduced years ago, it was installed in an outhouse, or an exten- 
sion to a dwelling or a building, to simplify and reduce the cost of installa- 
tion. This generally required an extension of the pipes to serve points 
distant from the street service. For this purpose lead pipe only was used, 
which caused much annoyance and trouble. The settling of the soft, pliable 
pipe, if not thoroughly supported, prevented a thorough drainage ; and in 
cold weather the pipes were constantly freezing and bursting. This was the 
origin of the plumber-millionaire joke. 

The use of saws, chisels, and nails, by mechanics in the performance of 
their work, proved to be a constant source of injury to the pipes, and, as these 
injuries frequently occurred when the water was turned on, great damage 
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was done to frescoings and furnishings before the source of leakage could be 
discovered and corrected. Rats and mice would also frequently gnaw into 
such conduits and cause the escape of the water. 

One of the first deviations from the lead-pipe practice on an extensive 
scale was in the latest Western Union Telegraph Building, in New York, on 
Broadway, in 1870. 

To avoid the difficulties before mentioned, this building was piped with 
tin-lined brass pipes. From thai time on, the practice became general of 
using in all concealed spaces galvanized iron or brass pipe that could be relied 
on as safeguard against any of the aforesaid difficultics so that damage 
might be avoided. 


STEAM HEATING. . 


This is another form of distribution now in general use. It is effected 
with perfect safety when installed according to modern practices, with metal 
pipe of sufficient strength to withstand the pressure from within and injury 
from without. 

In the three systems of distribution, which have been outlined as briefly 
as possible, viz., Gas, Water and Steam, the following should be noted : 

Water produces damage only when allowed to escape, and then only by 
flooding interiors. 

Steam is so well harnessed that its escape in a measure does not differ 
materially in the results developed by water, except that it may cause 
personal injury through scalding. 

Gas, however, unharnessed and not properly confined, is capable of two- 
fold destruction: 1st, Its ignition may set fire to surroundings; 2d, Its 
explosiveness, when pocketed and under suitable conditions. It is also 
extremely poisonous when escaping and unlit. 

It is very rare that dislocation or deterioration in gas piping results 
harmfully in properly installed systems of gas piping in interiors. 

The fixtures, of course, are more or less handled, and are liable to 
derangement, but as they are thoroughly accessible and in full sight, any 
leaks are casily discovered and corrected. 


ELECTRICAL DISTRIBUTION. 


In 1881, upon the introduction of the incandescent light, which was 
designed to supplant gas systems, the promoter’s contention, outrunning the 
inventor’s more modest claims, was that the new electrical illumination 
required the simplest kind of wiring at small cost. The purchaser’s objec- 
tions to duplicating a system of distribution in a building already containing 
gas piping, induced the promoter to make further statements in the direction 
of cheapness, which culminated in the claim that the gas pipes already in 
place could be utilized, and that the electrical conductors could be inserted 
within them. This was inexplicable to the purchaser, who was told—what 
at that time became a standing joke—that Mr. Edison had devised an electric 
bug, and all that was necessary was to attach a wire, insert the bug in the 
pipe and turn the current on, and it would crawl along and carry the wire 
with it to any required destination, thus enabling the wire to be placed with- 
out difficulty and at little cost. Asa matter of fact, Mr. Edison was trying 
to get the ‘‘ bugs” out of the system. 

With the first installation this question of conductors and their location 
became one of very serious moment. The method employed was that of a 
distribution based on a circulation similar to the arteries of the human body, 
diminishing in size from the source of supply to the points of requirement. 
Fuses were only applied at the generator, or source of supply, and at the lamp- 
holders, and were designed for this special protection only. Very few inter- 
mediate fuses and cut-outs were used, and these were placed in the most 
inaccessible and unusual positions, and only on one side of the circuits. 

Paraffine-covered wire, as employed in prior telegraph and annunc’ator 
installations, was adopted for electric light work. This often became heated 
to such an extent tbat it frequently set fire to the insulation, and produced 
burning wires for long stretches between floors and ceilings and under floors. 
When this came to the notice of the underwriters, they insisted on a non-in- 
flammable wire, commonly known as the ‘‘ Underwriters” wire, which had a 
coating of zine paint on a cotton fibre braid. This covering, while not being 
combustible, permitted infiltration of moisture, which caused electrolytic 
action and the consequent rapid destruction of the wire. Some of the wire 
gave such bad results in moist places that a twin wire with bituminous cover- 
ing was substituted. It was known as “Paragon” wire. Much of this for 
atime gave very good results. The material, however, deteriorated, prin- 
cipally on account of air checks and cracking insulation, and its use had to be 
discontinued. 

About this time various grades of composite and rubber-covered wires of 
high insulation were introduced with satisfactory results. As in much of the 
early work done, the wire was supported on cleats and treated practically as 
if it was bare wire, and as concealed wiring was generally placed in dry 
structures, defects did not manifest themselves as rapidly us they would 
otherwise have done. 

In the early history of electric lighting, an interior conduit system of 
wiring was employed. The importance of concealing the conductors in the 
fixtures necessitated considerable simplicity in wiring to make the same 
practicable. This was accomplished in the very first commercial fixture, and 
the general plan then evolved is now in universal use the world over, having 
completely displaced all attempts to introduce special electric structures. 

The attempt of the electrician of that period was to create these special 
structures just alluded to, based on the lines of his prior practices in teleg- 
raphy and other feeble current-carrying arts, introducing contacts, binding 
posts and other paraphernalia, believing that in this way the whole fixture 
art would be overturned to make way for the new illuminant. Fixtures, 
however, are the same to-day as they were before the electric lighting art, 


except in the modification of the internal portions so as to admit of inserting 
or withdrawing the conductors and in the angle at which the light can be 
directed or suspended. 

Internally wired fixtures have been and are placed in all kinds of posi- 
tions. Where the interior of the tubes has been exposed to moisture, the 
inlets have been closed, thereby preventing air circulation and consequent 
precipitation of moisture. No appreciable deterioration resulted, even where 
poorer grades of wire were used. 

Gas pipe or brass tubing, without any insulation, has been the form of 
conduit in which conductors were placed in fixtures, the o ly additional 
provision in a plain iron pipe that was used being ia the case of combination 
fixtures, where the outside of the iron pipe was taped to prevent chafing of 
the wires. This was abandoned as soon as the manufacturers recognized the 
necessity of using properly insulated wire and of so constructing the metal 
covering of the iron pipe as to prevent chafing. 

In a paper read before the World’s Fair Insurance Congress at the World’s 
Columbian Exposition in 1893, the value of iron conduits was fully recogaized, 
an extract from which is given in the Appendix. 

So far as interior clectric conduits are concerned, it may be said that they 
were in use with the first installation, and have been continued, representing 
the most advanced form of the art, in the large number of fixtures that have 
been installed. Many of the early plants, such as in mill work, and some of 
the early expositions have almost as many feet of conductors in the long 
pipes pendent from the ceilings as there is wiring in the branch circuits. 

When it became necessary to conceal wiring, it was common practice 
to insert mouldings (a legacy of the telegraph installations) in floor beams and 
put the conductors into the grooves provided. There were also many instances 
at that time of the separation of gas pipe lines and of their utilization for 
the purpose of inserting conductors, rather than mar the walls or surround- 
ings by external placement. In the fire-room of the steamer ‘“ Pilgrim” in 
1883, several hundred feet of brass tube were placed without any insulation 
other than on the conductors. Several other steamships about that time had 
galvanized iron pipe as conduits without any insulation. It gave good 
service. 

The use of speaking tubes to serve as conduits was quite frequent in early 
electric light work. A notable installation of this sort was in a large resi- 
dence at Greenwich, Conn., in 1887. Although the best electrical talent was 
employed, the mechanical work did not permit of inserting or withdrawing 
the conductors freely, and they became more or less fixed in position, with 
the result that the installation had to be overhauled. In fitting up a cottage 
on the same premises with electric light, small brass-pipe tubing was used. 
The runs were not long, and the bends, or sweeps, were, therefore, easily 
placed, and could be concealed without difficulty. Ordinary flexible cords 
were inserted as conductors, giving satisfactory results. This tube not having 
been closed at its terminals, permitted circulation of air and developed 
moisture, which, however, did no harm. 

About this time a twin conductor was evolved, based on comparatively 
no insulation. This twin conductor was patented. The copper conductors 
were separately covered with a thin cotton covering, without any high insu- 
lation. These were laid side by side, and both were covered with additional 
insulation. 

The object in closely associating these two conductors in this way was to 
assure the blowing of a fuse in case of a leak or short circuit. The proximity 
of the conductors would produce a low resistance arc, the rush of current at 
that point resulting in the rupture of the fuse. This method was subse- 
quently put into commercial practice, but had to be abandoned, as it 
developed more faults than the evil it sought to correct, and largely assisted 
in establishing the use of highly insulated conductors in conduits and race- 
ways in interior installations. 

Shortly after the Greenwich installation, a paper tube, impregnated with 
bituminous compound, was produced. A considerable quantity of this tube 
was marketed before it was found that, if concealed in plaster or cement, it 
failed to resist chemical action that ultimately destroyed it. 

To overcome this, the paper tube was covered with a thin brass sheathing 
or covering. This, while to some extent resisting chemical action arising 
from proximity to plaster or cement, was, nevertheless, susceptible to 
mechanical injury. 

During the time that this brass tube was being developed and marketed, 
the value of an interior conduit system as a means of readily inserting and 
withdrawing a conductor, was fully recognized by engineers and con- 
structors. 

A paper was read before the meeting of the National Electric Light 
Association at Detroit, in September, 1886, entitled ‘*Some Features of 
Incandescent Lighting ard Wiring.” In this paper the advantages of a 
system of distribution and control versus circulatio., were fully recognized. 
Distribution of current in buildings became more systematized through the 
adoption of a system of distribution and control. (See Appendix.) 

The distribution and control system was first brought into comprehensive 
use in the St. Louis Exposition Building, in 1885, in a permanent plant of 
over 5,000 lights, in which all the circuits were derived from points of 
distribution, there being some 20 or more distributing points arranged in the 
building, with over 400 or 500 local circuits. 

Had the system thus introduced at that exposition been in general use, as 
it is now in the best practices, conduits would long ago have been extended 
in the iron, steel or other metal form, from the fixture back to the source 
of supply, thus filling the gap between the two points, and preventing any 
disturbance or injury to conductors placed within them. 

In the construction of buildings, various artisans must in turn complete 
their work. The gas piper, the plumber and steam-fitter, each has his 
operations so arranged that he can practically complete the work before the 
plastering, woodwork and general finish has even been commenced. 

The use of the conduit likewise permits in branch lines, such as are con- 
fined to rooms, the placing of the electrical material in advance of the 
plasterer or trimmer, if such conduiting be properly arranged between 
distributing points to which the mains are brought. 

At the World’s Fair, in 1892, the question came up as to the protection of 
the conductors, some of which were carrying 2,000 volts alternating current 
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within the buildings. As these conductors in many cases had to be placed 
under the floors, it beeame a very important matter to secure them against 
injury. 

In considering various methods of protection, all forms of manufactured 
insulated tubes then on the market, including various kinds of mouldings, 
were rejected, as not affording that freedom from the damage that nails, 
chisels, and other casual or malicious interference might cause. 

As a result, the Chief of Construction authorized the use of plain iron 
pipe, relying entirely on the sufficiency of the insulation of the conductors 
therein placed. The large amount of bare iron pipe so used gave absolutely 
satisfactory service. 

The results of this experiment proved conclusively to the various 
engineers and constructors attached to the electrical work of the Columbian 
World’s Fair the value and sufficiency of the protection afforded by bare iron 
pipe, since which time they have one and all been firm advocates of its use 
for conduit purposes. 

In 1889, at the retail store of A. T. Stewart, Broadway and Tenth street, 
New York City, there were installed over 3,000 lamps. All the primary 
feeders connecting the various converters were placed in gas pipes. The 
pipes were laid on the iron ledges of the building. Although these pipes and 
wires of a iotal length of about two miles were «placed by inexperienced men, 
they were in constant and successful use for over five years, conveying satis- 
factorily a current of 15 amperes and 1,000 volts, or 200 horse-power, although 
constantly exposed to the weather. In the subsequent installation of an 
isolated plant, the above mentioned conductors were again used. In New 
York and elsewhere, thousands and thousands of feet of plain iron pipe have 
been in use for many years with high-pressure currents operated in them ; 
and there is probably more non-insulated iron pipe in use to-day, much 
of which was installed many years ago, than in all other forms of insulated 
conduits so far placed. 

To further illustrate the foregoing facts, it may be said that there are about 
30,000,000 incandescent lamps in use to-day. Assuming that there are but 
six inches of pipe to each lamp fixture, we have a total of 15,000,000 
feet, or several thousand miles of non-insulated iron or brass pipe in use in 
fixtures alone ; no insulation of the same, other than that furnished with the 
conductors, having been found necessary. 

The best experience of the past 15 years in interior wiring has demon 
strated the following facts : 

1st. Indiscriminate wiring with staples is universally condemned. 

2d. Cleat wiring is admissible in exposed work where the circumstances 
admit, but not in any concealed work. 

3d. Wires imbedded in plaster, depending on the insulation only for 
protection, are condemned. 

4th. Lead-covered wires are also condemned, except where protected in a 
conduit. 

5th. Wires in mouldings do not afford mechanical or chemical protection, 
and are only admissible in surface work. 

6th. Wires carried in plaster and covered with split or zine tubes to 
prevent injury by trowels, are condemned. 

7th. Glass or porcelain insulators can only be utilized in special cases of 
exposed work. 

8th. Paper tubes do not afford absolute mechanical and chemical pro- 
tection. 

9th. Insulated tubes covered with a thin coating of brass or other metals, 
do not afford absolute mechanical and chemical protection, but, in exposed 
work, they are, to a certain extent, admissibie. 

10th. Woven fabric conduit does not afford absolute chemical and 
mechanical protection. 

11th. Heavy insulating covering, integral with the insulation, offers no 
absolute protection against mechanical and chemical injury, and is analogous 
to rubber tubing for gas distribution installed throughout a building. 

12th. Concentric wiring is practiced in England with satisfactory results, 
but is not in use in the United States. It offers many possibilities in the 
direction of a solid and fixed system. 

13th. Paper-lined iron or steel pipes, known as ‘‘ Iron-Armored Conduit,” 
‘‘ Builders’ Tube,” ‘‘ Armorite,” ‘‘ Clifton,” and plain iron or steel pipe, are 
the only conduits that can afford absolute security against mechanical and 
chemical injury and assure permanence. 


The users of conduits having a lining of insulation, in order to be consistent, 
should place only bare copper conductors within them. There is only one 
insulated iron tube, however, in use at present in which such practice is 
sarried out. This is for underground purposes. A recent installation at 
Niagara Falls is one of the latest examples of this system. The requirement 
for insulation of interior conductors is five megohms per mile. In view of 
this, it can hardly be said that a tube is “insulated” in a commercial sense 
when, if subjected to the tests applied to conductors, it deteriorates to such an 
extent as to be practically of no value. Such insulation in conduits is, on its 
face, of no value whatever to the conductor, which for its efficiency must 
depend entirely on its own insulation. 

Although a period of fifteen years has elapsed since the introduction of the 
incandescent light, it can not be said that a standard system of wiring, having 
the elements of permanency to recommend it, has yet been adopted. Cleat, 
knob, moulding and other makeshift methods, are still resorted to. Similar 
makeshift practices were in use in the early gas and water installations, such 
as the placing of the conductors on the outside of walls and ceilings. The 
concealment and proper placement of such conductors brought about a com- 
prehensive standard of practice that is now nearly universal. 

Conduits, when properly devised to protect insulated electric conductors 
placed within them from mechanical and chemical injury, make such protec- 
tion absolute, and are accepted by all intelligent architects, engineers and 
constructors as permanent. Such a conduit, to be practicable, niust be a pipe, 
or tube, of injury-resisting material; as, for instance, iron gas pipe, which has 
proved its durability in, other, more hazardous systems of distribution. The 


cardinal principle covering all conductors is that they must not allow leaks. 
The insulation on an electrical conductor, if possessing the property of resist- 
ing injury and deterioration, might be considered as self-sufficient. No such 
insulation, however, has been, or is likely to be developed. There is one other 
embryo system that may be developed, possessed of sufficiently desirable 
features to yet become a standard and a rival of the conduit for interior dis- 
tribution, viz., the solid, or fixed, system, in which the conductors are firmly 
fixed in position with the insulation in an injury-resisting metal tube, or cover- 
ing. These can be made of any length, to suit all requirements. 

Another form of a solid system is seen in the cable largely in use abroad 
for underground work. Its lead covering preserves the insulation, and the 
metal armor prevents mechanical injury. It has been suggested that this 
cable could be made sufficiently flexible to be installed from outlet to junction 
and junction to service. There certainly are situations where it can be 
employed to advantage. 

Some years ago what is known as the concentric wiring system was 
introduced in England, where it is now in extensive use. ‘‘In this system 
the central conductors must be surrounded over their insulation by a metallic 
sheathing of conductivity equal to or greater than the core.” The concentric 
system has not been employed in this country, although leading electrical 
engineers have long ago indorsed its practicability and usefulness. 

A company recently put on the market an iron tube (gas pipe) with a 
lining of thin paper impregnated with an insulating compound, claiming for 
it the same values in insulation that were possessed by thicker paper-lined 
tubes already marketed, and also claiming the further advantage of a large 
bore with the same outside diameter of tube. This concern was absorbed by 
a company manufacturing the heavy paper-lined iron conduit, and since this 
consolidation the thin-lined tube has disappeared from the market. 

An interior electric conduit of steel, thinner than ordinary gas pipe, with 
brazed seams, is being introduced. It is undoubtedly intended to be lined 
with paper similar to the iron-pipe conduits now made by several firms. The 
special advantage claimed for this steel tube is its cheapness. A large 
amount of similar tube has been in use for various purposes for some time. 
Experiments are now being made by various parties with steel and mild steel 
tubes of injury-resisting qualities and in special forms and fittings, with the 
idea that they can be produced at a cost lower than gas pipe, and, if found 
necessary, can be coated or lined with insulations of any kind or thickness. 

Iron pipe coated with rubber and other compounds has been in more or 
less general use for gas and water survices for many years. These tubes were 
coated principally for the purpose of preventing oxidation. The present 
practice in the case of gas and water mains, whether large or small, including 
all cast iron pipe used in plumbing, is to immerse the same in a hot bath of 
bituminous material, for the purpose of preventing escape of gases and 
oxidation. Such a coating in interior conduits would produce a smooth 
surface which may be of value, and at the same time cheap and serviceable. 
So far as the insulation of interior electric conduits is concerned, however, 
dependence must be placed in any and every case on the covering of the 
conductor and not on the lining of the conduit. There need be no restriction 
as to the kind of material from which interior conduits are made, provided 
they conform to the requirements of perfect protection against mechanical 
and chemical injury to the conductors. Such protection was urged in 1890 by 
the National Electric Light Association at the Montreal meeting, and has since 
been insisted on by the National Board of Fire Underwriters, and still more 
recently at the conference on the amending of the national code of rules for 
safe wiring of buildings, held at headquarters of the American Institute of 
Electrical Engineers in New York, March 20, 1896. At this conference the 
concensus of opinion which had been emphatically expressed by several 
delegates of large experience was tersely summed up by one of the members 
in the following brief sentences: ‘‘ The reason for a lining in the interior of 
iron pipe must be either mechanical or electrical ; if it is simply mechanical, 
it is inexpensive. If the reason is electrical, is it not rather anomalous that, in 
a city like this, you can have 100 miles of pipe in the street in which the 
insulated wires lie in a bare grounded tube, whereas the moment you go into 
a house you must not have it?” These requirements need only intelligent 
interpretation and enforcement to secure satisfactory results. As there is no 
outward pressure on conduits for electric uses, the same can be made in a 
simpler and less costly manner than the metal tubes now marketed, and yet 
possess all the requisite injury-resisting qualities. As soon as this fact is 
appreciated by manufacturers, evolution will produce the same _ beneficial 
results in respect to lessening the cost of material as was the case with 
wrought-iron pipe, which has been tremendiously cheapened within the past 
few years through use of improved methods. The adaptability of material to 
a purpose is well illustrated in the use of iron pipe in the pipe lines from the 
oil regions to the seaboard, a distance of over 500 miles. These have 
been in use for many years under enormous pressures, and give perfect satis- 
faction. On the other hand, all the resources of the United States Govern- 
ment could not provide a masonry conduit that would answer the purposes 
or stand the tests to which the above mentioned iron-pipe lines are daily 
subjected. 

Professor Silvanus P. Thompson, in his concise and forcible statement 
made before the Society of Arts, on May 5, 1893, with reference to house 
wiring, said : ‘‘ What is wanted is a mode of running the wires and fixing the 
switches and other accessories, that they shall not only be electric-tight, 
but shall be water-tight, gas-tight, air-tight, oil-tight, and rat-tight.” All of 
the above requirements, and more, are fulfilled by a properly insulated con- 
ductor inclosed in an injury-resisting metal pipe. 

In one of the recent installations of one of the large buildings on Broad- 

yay, New York, the electrical engineer who made the plans, firmly believing 
in plain-iron pipe, called for it in the specifications submitted to the con- 
tractors. The argument used in introducing insulated iron tube, which was 
afterward installed, was that the insulation did no harm. If this insulation 
did not cost more than an iron pipe, or a coated iron pipe, that argument 
might be proper; but the fact is that architects and contractors find it diffi- 
cult to have their clients agree to this additional expense. If it is not 
essential, it obviously suggests extravagance in engineering that is not 
warranted. 

It has been said by an eminent engineer : ‘“‘ Proper engineering consists 
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in utilizing no more material than is required to give satisfactory results.” 
Any additional cost may benefit to a large extent those who seek to market 
their goods at the expense of a business which would have a more rapid 
We are all interested in the 
promotion of what is at once the cheapest and the best. 


growth if unnecessary cost could be avoided. 


APPENDIX. 


Patent No. 348,087, granted 
No suit has ever been 


‘House Wririne ror Evectric Lieut.” 
June 1, 1886, known as Distribution and Control. 
brought on this patent, although it has become the standard system of 
wiring. The company owning the patent has apparently contributed it to 
public use in order to advance the introduction of its interior conduits. 

Extracts from the specification. 

‘“The object in view is to produce a system of wiring houses, vessels 
or the interior of other structures for incandescent electric lamps, arranged in 
multiple are or multiple series, wherein there will be a complete and inde- 
pendent control and protection of all the circuits, so that they can be separately 
made and broken for turning on and off the lights, and properly inspected 
and tested for ‘ grounds,’ cross connections or imperfect insulation or contacts, 
and so that the danger of injury by the heating of the conductors will be 
entirely obviated by the protection of both poles of each circuit by fusible 
safety catches, wherever a smaller conductor branches from a larger one ; 
all this with the smallest possible number of switches and safety catches. 
The conductors will be of the minimum size and cost, reducing the expense 
of installation. There will be the minimum number of changes in the size of 
conductors, so as to simplify greatly the calculations of sizes of conductors 
and the preparation of proper plans, and to render the work easy of execution 
by workmen of ordinary intelligence. 

‘‘There will be a proper and equal distribution of current upon the con- 
ductors and to the lamps, maintaining all the lamps at normal incandescence, 
practically independent of lamps in other circuits, or divisions of the same 
circuit, and not taking any conductor unduly or beyond a safe current-carry- 
ing limit, and there will be a convenient location of switches and safety 
catches for the operation of the switches fur testing circuits, for repairs and 
for replacement of safety catches. In general, the System of House Wiring 
may be stated to be a System of Distribution and Conirol, as distinguished from 
the System of Circulation heretofore employed. In the latter system the 
main conductors are run past all ‘‘outlets” or points where the wires run into 
‘ixtures and the branch lamp circuits are taken from the main conductors at 
all points along their length, and are run by the shortest paths from the out- 
lets to the mains. The general principle of the System of Distribution and 
Control is to take all branch circuits from each pair of main conductors at 
one point, and, if necessary, to divide a pair of branch conductors to all sub- 
branches from the branch conductors at one point, and so on to any extent of 
sub-division that it may be found desirable to carry the wiring. 

‘* The conductors of each main are protected at the machine or machines 
or at the street connections, (if in a general system,) by double-pole safety 
catches, and are controlled by switches which are also preferably double pole, 
and at each point of departure of branch conductors from the mains or of sub- 
branches from branches, each circuit is protected by a double-pole safety 
catch, and controlled by a double-pole switch, and the several safety catches 
and switches for each point of departure of branches from the mains or sub- 
mains or sub-branches, from branches are assembled together. 

‘* The system heretofore employed has many practical disadvantages and 
defects, which are overcome and obviated by this system of distribution. 

‘* The features of the invention are applicable to house wiring, whether 
the wires are concealed or are carried along the surface of walls and ceilings, 
but while exposed work may be done imperfectly and more expensively by 
a system of circulation, it is practically impossible to do ‘concealed’ work 
in this way, and provide accessible switches and safety catches for all the 
circuits, and hence the invention has special advantages in its application to 
concealed work.” 

A careful study of the patent from which these extracts are quoted 
may furnish useful information to the electrical engineer. 


Extract from a paper read by W. J. Jenks, before the World’s Fair 
Insurance Congress, at the World’s Columbian Exposition in 1893. 

‘It is evident that if conductors are to be capable of ready removal for 
inspection or replacement, they must be so well insulated from each other 
and from the tube with which they may be surrounded as to resist the 
tendency to leakage or short circuit which is produced by the pressure of the 
particular system to which they are applied. Frequent difficulties arise from 
the disturbance of such tubes by carpenters, masons, gas fitters and other 
mechanics, who make changes in the surroundings after the tubes have been 
placed. Is there not a suggestion of a cheap and useful form of conduit for 
this work in the fact that for ten years or more the metal pipe of fixtures 
carrying electric lamps have supported and mechanically protected the wires 
by which these lamps have been fed? We have only to consider how the 
portion of the interior-conduiting system which can be removably inclosed 
can be extended from the short length, from the lamps back to the service 
or junction of the interior conductors with the underground or overhead 
distributing wires, -for which extensions of the fixture pipes from the ceiling 
outlet to the point of supply of the building would provide. Can it not be 
presumed that, if by closing the upper end of the fixture stem with a water- 
tight plug we have been able for the past ten years to keep the inclosed 
wires running through that pipe in good condition, so that they have neither 
short-circuited between themselves nor grounded upon the fixture metal, we 
can make an entire system of distributing tubes of gas pipes without encount- 
ering serious engineering difficulties ?” 
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SOME ACCOUNT 


EVOLUTION 


INDUCTOR ALTERNATOR. 


By Joun F. BEFORE THE NATIONAL ELectric LIGut 


May 6, 


KELLY, 


ASSOCIATION, 1896. 


In beginning this brief sketch of the evolution of the inductor alternator, 
I wish to define my conception of the type, as I have found it necessary to 
include some machines not usually regarded as inductors. An inductor alter- 
nator, as I understand it, is one in which the electromotive force in the induced 
coil is the result, not of changes in the space relations between such coil and 
the flux-producing agency, but of changes in the flux through said coil, 
brought about by the motion of iron pieces serving as magnetic conductors. 
When the flux is due to an exciting coil, the foregoing definition requires 
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constancy of the space relations between the exciting and the induced coils, 
and in general this constancy of relationship is mechanically expressed by the 
entire immobility of both coils. It is, however, possible that the inducing 
coil should turn on its axis without in any way altering its relationship to the 
induced, and in some cases this is the construction adopted. 

As a means of producing electric energy on a large scale, the inductor 
alternator is the latest claimant for public favor, and yet it is far from being 


a new-comer. Its advantages have been apparent from the earliest days of 
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the art, and a long series of distinguished inventors have worked at its 
development. Although until about eight years ago it was an extremely 
inefficient generator, its extreme simplicity secured it an introduction when 
not much power was required. Indeed, if we bear in mind that the Bell 
telephone, considered as a translating device, is an inductor alternator, we 
shall have to regard the inductor as the most widely used type of alternator. 


*The almost exclusive reference to English inventors in this paper is not due to under- 
rating the efforts of others, but solely to lack of space and time. It would have been 
impossible to give adequate recognition to all, and it happened to be more convenient 
for me to trace the development along English lines until the last stage than along any 
other. I have no doubt that a parallel history might be written for any of the important 
cultured lands, At the present time the art of inductor building is more highly developed 
in the United States and on the European Continent than in Engl and. Indeed. a — 
mention of the name of the engineers on the Continent, in the 

hi Dobrowolsky, Arnold, Kolben, Brown ond "Thury— is out, 
cient evidence that their work must be of importance. 
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Our concern here, however, is only with machines useful in large sizes, and 
any others are of interest only as foreshadowings. 

I shall first call your attention to Knight’s machine, shown in Figure 1. 
This machine was patented in 1854 in England. Its defects are obvious, but 
it should not be overlooked that it is not worse than its rivals of other types, 
and, indeed, no worse than most of the modern magnetos for signaling pur- 
poses, while it is unquestionably of a more robust construction. Henley’s 
machine, Figures 2 and 2a, consists of an inducing magnet with an electro 
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magnet set between its poles and in a plane at right angles to them. A double 
series of rotating keepers connects first one pole of the electro-magnet to the 
north pole of the inducing magnet, and the other to the south pole, and then 
reverses these connections, thus giving use to an alternating flux through the 
electro-magnet. Figures 3 and 4 show an interesting design of Wheatstone’s 
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There is but a single induced coil, within which moves an iron cylinder pro- 
vided at each end with radial polar extensions. This single coil form has 
been taken up again by recent inventors, but has not yet come into use. Like 
Knight’s machine, this of Wheatstone’s suffers from the great variation in the 
magnetic flux in the inducing magnets. Wheatstone says that the inducing 
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magnets in this machine may be electro-magnets. Figure 5 shows another 
design of Wheatstone’s, which shows considerable improvement over the 
other. The variations of magnetic flux are here confined to those portions of 
the magnetic circuit in which it is necessary they should occur. The flux asa 
whole is steady, and the machine operates by its varying distribution, the 
keeper now directing the flux through one pair of induced coils, now through 
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the other. Wheatstone does not appear to have had this reason in mind in 
duplicating the induced pair of coils. His object appears to have been to secure 
a smoother electromotive force curve. This machine was introduced into 
telegraphy, and I am assured by Mr. Stephen D. Field that it gave first-class 
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service. The Lippens machine, shown in Figure 6, is so like Wheatstone’s first 
design that it needs no description. A machine designed by S.M Martin and 
8. A. Varley is shown in Figures 7 and 8. It consists of two inducing mag 
nets, with an induced magnet between them, connected to the soft iron yoke. 
A revolving, toothed iron disk alternately closes the magnetic circuits of the 
two inducing magnets through the induced magnet. This machine may be 
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considered to be Henley’s, with one limb of the electro-magnet suppressed, 
and only one limb of the inducing magnet in action at a time. 

The machine described by Holmes, Figures 9, 10 and 11, in his English 
patent of 1868, is worthy of considerable attention. In some respects it may 
be considered as an inversion of Wheatstone’s first design. A single exciting 
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coil gives rise to a number of poles, while the induced electro-magnets are 

separate and distinct. An interesting feature is that the cores of the induced 

magnets are slotted to prevent Foucault currents. The exciting coil feature 

has been adopted in all modern inductors with which I am acquainted, save 

one, and the sub-division of the iron in armatures to prevent Foucault currents 
(To be continued.) 








May 13, 1896 
THE FINANCIAL SIDE. 

In the stock market, a period of 
dullness extending over a period of a 
week up to Thursday culminated on 
that day in a sharp decline. Subse- 
quently there was a substantial rally, 
in which the market broadened and 
manifested a number of bull symptoms. 
The news was generally favorable to 
higher prices and has by no means 
been discounted. Crop reports were 
all good, the trade situation is no 
worse, and in many spots a great deal 
better, while the growth of McKinley- 
ism is regarded as a bull card by 
manufacturers upon whose prosperity 
the country is largely dependent for 
cood times. 

The McKinley canvass is certainly 
drifting towards sound money. The 
policy of silence on the part of this 
-andidate, pending the election of 
delegates in the silver States, is good 
politics and occasions no surprise. 
From many sources comes the positive 
issertion that at the proper time 
McKinley will declare in unmistakable 
terms in favor of a gold standard, and 
gainst the free coinage of silver or a 
ratio of 16 to 1. It is very suggestive 
n this connection that no one seems 
o have an opinion as to any an- 
jouncement on his part in favor of 
ree silver. It is generally accepted 
n financial circles that both the old 
litical parties will go before the 
eople committed to gold. This 
feeling is more of a conviction now 
than it was a week ago. It fore- 
hadows a boom in business, irrespec- 
tive of any tariff readjustment. 

General Electric stock lost about 3 
points and was slow to recover. I am 
told upon excellent authority that 
the question of correcting the capital 


impairment will not be brought up” 


'y the management at the annual 
neeting at Schenectady during the 
nsuing week. It is possible, how- 

r, that the Protective Committee, 
epresenting preferred shareholders, 
vill ask some pertinent questions as 
) what the company proposes to do 
n regard to paying back interest of 
omething like 20 per cent. Officers 
all along contended that this 
iove of the preferred shareholders 
vas friendly. If this be the case it 
s thought that an understanding will 
e reached prior to the meeting, so as 
» avoid publicity. 

Officers of the company are inclined 
» treat lightly the report in the 
.LECTRICAL REVIEW of a removal to 
South Orange. The claim is made 
hat a removal, if made, would be 
or a location at tide. However, in 
connection the reticence of 
officers is suggestive. The stock 
reached the high figure of 3634 on 
Monday and Tuesday, and the low 
was 3334 on Friday. 

Edison Electric Illuminating of 
New York came into prominence 
through an advance of some 3 points 
in the stock. A house regarded as 
representative of the property informs 
me that the advance was due to the 
execution of quite a large investment 
order placed through an appreciation 
of the intrinsic value of the stock. 
No consideration of an increase in the 
dividend has been had. Friends of 
the property say that the price ought 
to go to 110 and remain there. 
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In Boston, Bell Telephone yielded 
a point, closing at 206. Erie Tele- 


phone was advanced 1, closing at 59, 
ex-dividend. New England Tele- 
yhone closed unchanged at 90. In 
Philadelphia, Electric Storage Bat- 
tery stocks reacted about a point, the 
common closing at 33% and the pre- 
ferred at 35. Pennsylvania Heat, 
Light and Power advanced a point 
on the practical consummation of the 
lease of the Edison Illuminating 
Company of Philadelphia. Barn. 
New York, May 9. 





The Exposition Cannon Firing. 


To THE Eprror or Execrricat REVIEW : 

Inclosed is copy of letter to this 
company from the management of 
the Electrical Exposition, relating 
to the gun firing on the occasion 
of the Exposition’s opening. 

The circuit through which the 
guns were fired by Governor Morton 
was a very remarkable one because 
of its length, and it was in this 
circuit that current derived from 
Niagara power was first used for 
telegraphic purposes. 

Kor these reasons we beg to call 
your attention to the matter as being 
one of interest to the electrical fra- 
ternity, and, we think, worthy of 
some notice in your columns. 

Yours very truly, 
Wa. H. Baker, 
Vice-president Postal 'l'elegraph Cable 
Company. 
New York, May 8. 


Postal TELEGRAPH CABLE COMPANY. 

GENTLEMEN: In behalf of the manage- 
ment of the National Electrical Exposition 
Company, I beg to thank you for your 
courtesy and valuable aid in connection 
with the arrangement for firing guns simul- 
taneously at San Francisco, St. Paul, New 
Orleans and Augusta, Me., announcing the 
opening of the Exposition at the Grand 
Central Palace, New York, on Monday 
evening, May 4, 1896. 

The circuit, which was composed through- 
out of the copper wires belonging to your 
company, was the longest circuit ever estab- 
lished for the purpose of firing cannon 
simultaneously at widely separated points, 
and the use of current derived from the 
power plant at Niagara to energize that 
part of the circuit between Buffalo and 
New York was the first time that such 
current was used for telegraphic purposes. 

Immediately after Governor Morton had 
closed the circuit (by means of the gold 
telegraph key which had been previously 
used only to start the machinery at the 
World’s Fair, at Chicago), messages were 
received from all of the above-named cities, 
announcing that the guns had been fired 
electrically by his closing of the circuit and 
without other human intervention, and tele 
grams of congratulation to the Governor 
from the Mayors of the points named fol- 
lowed within a remarkably brief space of 
time. 

Your company is to be congratulated, not 
only upon the possession of wire facilities, 
which enabled you to accomplish this re- 
markable feat of long-distance telegraphy, 

but also upon the thorough organization 
and hearty co-operation of your employés 
throughout the country, without which it 
could not have been successfully accom- 
plished. 

Thanking you again for your courtesy 
and aid, we are, 

Yours truly, 
(Signed) C. H. WILMERDING, 
resident National Electric Light Associa 
tion. 
(Signed) Harrison J. Srru, 
President Exposition Company. 
(Signed) Gro. F. PorTER, 
Secretary. 
(Signed) F. W. Hawtey, 
Chairman Reception Committee. 





Death of Col. F. K. Hain. 

Col. F. K. Hain, general manager 
of the Manhattan Railway Company, 
of New York city, was killed by 
being run over by a freight car at 
Clifton Springs, N. Y., last Saturday. 
He was well known as a railroad man 
and had many acquaintances in the 
electrical field. 


Attendance at the National Electric 
Light Association Convention. 
The list of attendants registered at 

Secretary George F. Porter’s office 

was as follows : 


E. B. Kittle, Interior Conduit and Insulation Co., 
New York. 

W. A. Vaii, American Telephone and Telegraph 
Co., New York. 

H. J. McCartney, American Telephone and Tele- 
graph Co., New York. 

H. J. Smith, Edison Electric Illuminating Co., 
of New York. 


Henry D. Stanley, New York. 
Ernest H. Heinrichs, Westinghouse Electric and 
Manufacturing Co., Pittsburgh, Pa. 
jm D. Lockwood, Boston. Mass. 
R. Doe, Houghton, Mich. 
sane, J. Sturgis, Houghton, Mich. 
Walter Wentworth, Buffalo, N. 
C. J. Reilly, Chicago City Railway Co., Chicago. 
W. R. Brixey, Kerite Co., New York. 
Fred W. Royce, Washington, D. ©. 
G. L. Wiley. New York. 
gg F. Urquhart, Boston, Mass. 
H. Browne, the Royal Electric Co., Mon- 
wah Can 
E. A. a Camden, N. J. 
J. I. Burleigh, Camden, N. a 
C. H. —-s _ York. 
Mr. and Mrs. A. J. De Camp, Philadelphia, Pa. 
Mr. and Mrs. A. H. Mainwaring, Philadelphia, Pa. 
Ralph W. Pope, 26 Cortlandt Street, New York. 
T. E. Crossman, Stenographer, Brooklyn, N. Y. 
Gerald w. Hart, Hartford, Ct. 
Arthur L. Bosley. Frederick, Md. 
J. B. Crouse, Fostoria, Ohio. 
S. B. Winchester, Holyoke, Mass. 
8. B. Libby, Haverhill, Mas= 
H. F. ae pt Georgia Electric Light Co., Atlanta. 
C. Carroll Burleigh, Camden, N. J. 
John J. — Wilkinsburg, Pa. 
C. R. Van Tr ~~ Wilmington, Del. 
F. f. Gardner, Newark Electric Light and Power 
os. Newark, N. 
as. B. Foote, Jackson Light and Power Co. 
i tA. Fairbanks, Worcester Electric Light Co., 
Worcester, Mass. 
W. H. Coughlin, Worcester Electric Light Co., 
Worcester, Mass. 
& 8S. Halsy. General Electric Co., Boston, Mass. 
H. 8S. Anderson, United Electric Light Co., 
eg Mass. 
J.C. Hadley, Pana, Ill. 
7 lL. Beggs, the Cincinnati Edison Electric Co. 
bot, chief electrician Board of Admin- 
ee od, Cincinnati, Ohio, 
FE. E. ade, El Paso Electric Co., Colorado 
Springs, Colo 
John C. Waters, Mt. Morris Illuminating Co. 


Mt. + s, 
T.H e+ New Britain, C 
E.L. Babcock, Cuyahoga "Falis, Ohio. 
L. A. Derby, Lowell Electric Light ‘Co., Lowell. 
J. Arthur e, Lowe ass. 
ee L. Davis, lectric Light and Power Co., Salem, 
Ohio. . 
Mr. and Mrs. M. J. Francisco, Rutland, Vt. 
Z: H. Francisco, Rutland, Vt. 
Henry G. Issertel, New York. 
A. W. Field. Columbus, Ohio. 
+ Theobald, Columbus, Ohio. 
Geo. A. Redman, Rochester, N. Y. 
F. A. Magee, New York. 
N Willis Chambers, New York. 
F. Henderson, manager Charlotte agate Rail- 
way, Light and Power Co., Charlotte. N. C. 
H. F. Coggshall, treasurer and general manager 
as, Gas and Electric Light Co. 
. Hoag, city electrician, Cleveland, Ohio. 
oodbury, American Bell Telephone 
Co.. Boston. Mass. 


Edwin S. Pillsbury, Edison Electric Manufactur- 
ing Co., St. Louis. Mo. 

Philip B. Woodworth, Lansing, Mich. 

E. aoe ang Hillyer, Jr., Edison Electric Light 
Co., Easton. 

Chas. B. tient, London, Ont.. “anada. 

C. E. Fargo, Canajoharie, N. Y. 

H. A. Tomain, Fostoria, Ohio. 

Jas. Ferguson, Municipal Electric Light Co., 
Brooklyn. 

W. W. Chamberlain, Norfolk, Va. 

Jas. L. Belate, Norfolk, Va. 

Chas. R. Price, New Bedford, Mass. 

Herman Minkwitz, Meridan, Ct. 

Capt. Wm. Brophy, Boston, Mass. 

J. H. Mason, Boston. 

J. T. Cowling, Powelton Electric Co., Philadel 

phia. 

A. H. Jones, Suburban Electric Co., Philadelphia. 

E. J Spencer, Safety Insu'ated Wire and Cable 
Co., St. Louis. 

Ww. . Pierce, city electrician, Bangor, M 

Edw. G Nichols, Cornell University, Bhees. N. ¥Y 

Geo. Fobes, Olean Light and Power Co., Olean. 

E.S. Wilkinson, Kensington Electric Co., Philadel- 


hia. 
P'Geo. W G. Holman, Chelten House Electric 
Light, Heat and Power Co., Philade Iphia 


Waldo A. rned, Newton and Waterton Gas 
Light Co., Newton, Mass. 
Welles E olmes, Newton and Waterton Gas 


Light Co., Newton, Mass 

James E. P: ~ ‘Superintendent Edison's Station, 
Westchester, Pa. 

H. E. Webb, Solar Carbon and Manufacturing 
Co., Pittsburgh, Pa. 

H. —- —_- Marlborough Electric Co., Marl- 


- rou; 
iwoed' S Smith, Somerville Electric Light Co., 
ousardiin Mass. 
Robt. J. McGonnigle, Alleghany Light Co., Pitts- 
—— Pa. 


J.S8. Crider, qo ~~" 
J.N. V. Lain, 


W. R. Gardner, Pittsfield Electric Co., Pittefield. 
C. M. Corpening, United Gas Improvement Co., 

Electrical | Department, Philadelphia. 

Robert A. Ross, —_ Canada. 

- ‘. J. Shultz, ‘St. Louis 


i r Galpin, Chicago, Ill. 
eo. R. Stetson, New Bedford, Mass. 
wr. rs. Hill, Boston, 
Saml. C D. Johns. Cleveland Electric Illuminat- 
ing Co., Cleveland, Ohio. 
K. Johns, Cleveland Electric Illuminating Co. 
Cleveland, Ohio. 
R. E. po! ean Derby Gas Co., Derby, Ct. 
P. C. Ackerman, American Biectrical Works, N.Y. 
= e FPhilips, ye =" Electrical Work 
Bagene ips, American ical Works, 
Providence, R. I 
Frank N. Phillips, Providence. 
John W. Aitken, Lykens Valley Rapid Transit 
Co., — ale, Pa. 
CJ Purdy, Electric Street Railroad Co., Can- 


andaig 
Fish, the J. E. Putnam Co., Rochester, N. Y. 
F. K. Knowlton, the J. E. Putnam Co., Rochester. 
J. A. Almstead, Rochester, N. Y. 
J. E. Putnam, hester, N.Y. 
Geo. Hall, Ogdensburg, N. Y. 


J. H. Findlay, Ogdensburg, N. Y. 
W. L. Procter, Ogdensburg, N. Y. 
W. L. Pratt, Adams, N. Y. 
H. J. York, Syracuse. N. Y. 
F. M. Haskins, New York. 

John P. Bonney, Bechtold & Parker Electrical 
Co., Brooklyn, 

Wm. Mayo Venable, Cincinnati, Ohio. 

John 8. Nowotny, Cincinnati. Ohio. 

H. G. Balkam, Washington, D. C. 

D. T. Scott, New York. 

A. J. Jones, New Brunswick, N. J. 

Edwin S. Keefer, Western Electric Co., New York. 

H. F, Albright, Western Electric Co., Chicago. 

D. W. Dunn, Pawtucket, R. 1. 

Chas. F. Burns, Rochester, N. Y. 

E. H. Stevens, Suburban Electric Co., Elizabeth. 

Frederick A. Scheffler, the Sterling Co.,New York. 

Geo. B. Lauder, Concord, N. H. 

J. Couilliard, Boston, Mass. 

E. A. Leslie, New York. 

W. 5S. Barstow, Brooklyn, N. Y. 

E. Ward Wilkins, Partrick & Carter Co., Phila- 
phia. 

20s. J. Creaghead, Cincinnati, Ohio. 

= A. C. Bates, New York. 

8S. T. Carnes, Memphis Light and Power Co., 
Memphis, Tenn 

B. H. Blodd, Pittsburgh, Pa. 

Sam D. Cushing, Binghamton General Electric 
Co., Binghamton, 

A. H. Mustard, Pittsburgh, Pa. 

Geo. I. Tadham, Nashua Light, Heat and Power 


Co. 
John McLeer, Philadelphia. 
Peg S. Rielly, Central Railway and Electric 
, New Britain, Ct. 
“Arthur E. Childs, Electric Storage Battery Co. 
Boston, Mass. 
Calvert Townley, Westinghouse Electric and 
ye Co., Boston, Mass. 
Shas. F. Scott, Ww ‘estinghouse Electric and Manu- 
m-.. *- Co., Pittsburgh, Pa 
F. A. Gilbert, Boston Electric Light Co., Boston. 
B. W. Cutler, Boston Electric Light Co., Boston. 
J. W. Ellard, Edison Electric Engineering Co of 
Baltimore. 
Fredk. T. G. Hill, Waltham, Mass. 
A. M. Young, Mate sons | Traction Co. 
C. M. Platt, Waterbury Traction Co. 
A. O. epee, Central Railway and Electric 
Co., New Britain, C 
Geo. G. Blahesies. Naugatuck Electric Light Co., 
Naugatuck, Ct. 
A. A. Thomas, United States Electric Light Co., 
Washington, D. ¢ 
B. St. John Hoyt, Terre Haute Electric Railway 
Co., Terre Haute, Ind. 
W. A. Sheldon, Bryan Electric Co., Bryon, 0. 
Geo. W. Davenport, Boon. Mass. 
Luther Stieringer, New Yo 
Thos. W. Haldeman, Pottsville Edison Co., 
ville, Pa. 
J. F. Seaman, United Light Co., Uniontown, Pa. 
W. C. Pock, Chelsea Gas L ght Co., Chelsea, Mass. 
Geo. W. Mos+s, Chelsea Gas L'ght Co., Chelsea. 
E. A. Chapel, Chelsea Gas Light Co , Chelsea, Mass. 
W. H. Gievira. Electric Light & Power Co., Syra- 
cuse, 
L.T. Mason, American Illuminating Co., Hornells- 
ville, Me Be 
Alex. Dow, Engineer Public Lighting, Detroit. 
F. Taft, Brattelboro Gas Light Co.. Brat elboro. 
H. H. Briggs, stenographer, New York. 
Chas. W. Allen, Germantown, Pa. 
Dudley Page. Frederick, Md 
Chas. J. Russell, Philadelphia. 
Cc. W. Lyon, Philadelphia. 
F. W. Darlington, Philadelphia. 
Thos. R. Mercein, Milwaukee, Secretary North- 
western Electric Association. 
J. G. Richardson, Wessalucken Electric Light Co., 
erg hia. 
. Miles, Cleveland, Ohio. 
Jen. "verguson, Brooklyn, N. Y. 
Jas. Reonedy. Washington, D. C. 
Jas. G. Biddle, Philadelphia. 
Geo. W. Sadier, Montreal, Can. 
F. H. Redpath, Montreal, Can. 
Wm. J. Hammer, New York. 
O. D. Pierce, Philadelphia. 
A. B. Paulson, Philadelphia. 
J. W. Fisher, Massillon, Ohiv. 
s Mackie, New Lg 
. C. Spaulding, Bosto: 
W. C. Ballida, Utica Eiectric Manufacturing & 
Supply Co., Utica, N. Y. 
Mr. and Mrs. M.'M. Hayden, Cleveland, Ohio. 
Victor Browning, Coveted, Ohio. 
F. W. Harrington, New Yo 
A. Markle, Edison Electric Illuminating Co., 
Hazleton, Pa. 
Chas. E. Scott, Bristol Electric Light & Power 
Co., Bristol, Pa. 
Benj. J. Taylor, Bristol Electric Light & Power 
Co., Bristol, 
Chas. E. Chapin, New York. 
C. Baechtold, Brooklyn, N. Y. 
Wm. A. Rosenbaum, New York. 
Howard D. Black, Montreal, Can. 
R. B. Corey, New York. 
Chas. W. Price, New York. 
Geo. W. Furbed, North Chicago Street Railway 
Co. Colcaae. 
t Cinci ti, Ohio. 
Pied D. Sampson, Charlotte, N. C. 
L. A. Dodsworth, Charlotte, N. C. 
W. H. Corrin, Oil City. Pa. 
E. W. Kellogg, Boston, Mass. 
F. M. Laughlin, Solar Carbon Manufacturing Co. 
Pittsburgh, Pa. 
iw yh AS oy as ag Can. 
F. B. ker, New York 
Paul A. Draper, Washington, D.C. 
J. F. Bubert, Boston, Mass. 
G. A. Chenery, ‘Bristol Electric Light and 
Power Co., Bristol. 
E. P. Atkinson, New York. 
E. F. Peck, New York. 
Paul Whitehead, New York. 
H. C. Gray, Consolidated Electric Co., 





Potts- 





Green- 
wich. 

Mr. and Mrs. Benj. R. Western, New York. 

J. M. Bradley, Superintendent Consolidated Elec- 
tric Co., —— , Ala. 

. Friend, general. manager Vincennes, 

I diana, Electric "Light and Power Co. 

x Blaisdell, Woburn Electric Light Co., 
Ww ~ Mass. 


L. E. Hanson, Woburn Electric Light Co.,Woburn. 
F. R. Shryock, People’s Incandescent Light Co., 
Meadville, "Pa. 
W. Worth Bean, St. Joseph, Mic 
C. R. Bennington, Jr., American Electrical Works, 
a . 
. O. Baker, Jr., New Y 
. L. Tolles. Jewell Belting 
$: W. Perry, H. W. Johns 
J. A. Rhotehamel, PS twee 
A. C. Garrison, St. Lo 
John A. Mason, New York. 
Fred FG. Hill, Waltham, Mass. 
J. 8. Speer, Partridge Carbon Co., Sandusky. 
H. M. Shaw, New Yor! 
A. Bournonville, Alfred Moore, Philadelphia, Pa. 
W. A. Conner, Pittsburgh, Pa. 
Edw. — wen hy se 
A. B. Sauerman, New Y 
Chas . W. Wason, Solent Electric Railway Co., 
iT veland, Ohio. 
Ouibion E. Lang, ageneent Consolidated Street 
Railway Co., Toledo, Ohio 


‘Co., Hartford. 
fg. Co., Philadelphia. 
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RECENT DEVELOPMENTS IN 
VACUUM TUBE LIGHTING. 


READ BEFORE THE AMERICAN INSTI- 
TUTE OF ELECTRICAL ENGINEERS, 
NEW YORK, APRIL 22, 1896, BY 
D. McFARLANE MOORE. 


(Continued from page 233.) 


In Fig. 27 an inductive resistance 
is distributed with each lamp, making 
the system of distribution self-regu- 
lating ; that is, the turning on or off 
of lamps will not affect the brilliancy 
of those burning steadily. 

Referring again to the diagram of 
circuits showing the system in its 
simplest form: If good results are to 
be obtained, the magnet must be de- 
signed and constructed with the great- 
est care. Its duties are two-fold— 
first, to give the vibrator its mechan- 
ical motion ; and, second, to act as an 
inductive resistance. The iron core 
must be proportioned to the conditions 
of the circuit. If there be too much 
or too little, the light suffers, but a 
certain amount of iron should remain 
in order that the magnet will have suffi- 
cient power to vibrate the armature. 
Similarly, if there be too many or too 
few turns of wire on the magnet, the 
light is decreased. From this it is evi- 
dent that vibrators of different rates 
will not be suitable to the same magnet. 
However, even when avibrator is con- 
nected to a suitable magnet and cir- 
cuit, and produces a good light, it can 
be further improved by ‘‘ tuning the 
circuit ;” that is, altering its self- 
induction by varying the amount of 
iron in the magnet’s core. It should 
also be stated that by this means a 
maximum light is obtained from a 
minimum current. In order that the 
time constant of the magnet be a min- 
imum, and to insure rapid action, the 
magnets should be short and thick. 
Large induction coils cause the tubes 
or lamps to give forth but little light, 
while a small magnet, whose length 
of wire is not one-hundredth that of 
the induction coil, will cause the tubes 
and lamps to light up brilliantly. 

It is interesting to note that with a 
comparatively few turns of wire a 
very small one-volt battery will give 
quite a strong glow. This glow can 
be intensified by using a secondary 
coil. 

Although the various lamps that 
have been described are of great inter- 
est, nevertheless the very nature of 
lighting by luminescent gas is such 
that it is far more applicable to radi- 
ate from sources of considerable area 
than from units of light of small area. 
The best method of obtaining light 
from a large area is by the utilization 
of tubes of considerable length, instead 
of small bulbs. The light of these 
tubes should be entirely free from the 
very objectionable striations always 
present when interior electrodes are 
used; but these striations are entirely 
obviated by using exterior electrodes. 
They may be metal caps on the out- 
side of the tube or, preferably, merely 
coatings of metallic paint. Such tubes 
can be made up in almost any lengths, 
and can be bent into a great variety 
of forms, making them suitable for 
exquisite decorative effects. Under 
this head can be mentioned the fash- 
ioning of tubes in the form of letters, 
which may be used as electric signs. 

Permit me to call your attention 
once more to the key of the whole 
system, viz., repeated interruptions of 
an electric current in a high vacuum. 

The simplest method of accom- 
plishing this object is to hermetically 
seal within a glass tube a vibrator of 
ordinary form. but its exact construc- 
tion, to give the best results, has been 
a matter of tedious experimentation 
and study. The very slightest altera- 
tion in the dimensions of almost any 
of its parts—such as the length, 
width and thickness of the spring, or 
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its method of mounting, or the posi- 
tion of the contact points, or the 
thickness or diameter of the armature, 
will cause it to be a very good, or a 
very poor, vibrator. Again, the opera- 
tions of the glass-blower had to be 
watched most carefully. Only certain 
kinds of iron and steel were selected, 
to avoid occluded gases, and even 
then they must undergo a special 
treatment before being fit for use. 
The selection of suitable contact 
points has also been a large field for 
research. Nearly all known conduc- 
tors have been tried, and many inter- 
esting facts have been developed in this 
connection, not only so far as the 
direct action on the various metals in 
vacua and various gases is concerned 
(and this in several instances is the 
reverse of the phenomena noted in 
open air), but also with reference to 
the electro-deposition or electrolytic 
action that takes place. For instance, 
as is well known, the positive elec- 
trode is the one which disintegrates 
most rapidly in the open air, and its 
apex is usually concave. This is 


probably best shown in the ordinary 
direct current arc lamps. 
or any 


If alu- 


minum soft metal of com- 
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LITTLE ECONOMIES IN CENTRAL 
STATION PRACTICE. 


READ BEFORE THE CHICAGO ELEC- 
TRICAL ASSOCIATION, APRIL 17, 
1895, BY THOS. G. GRIER. 


(Concluded from page 232.) 

Up to a year ago another company 
used 12-inch carbons only, and for 
the lower carbon the trimmers were 
compelled to break the 12-inch car- 
bon in two; the result was that much 
was wasted ; they now use 7-inch and 
12-inch and find itasaving. High- 
grade carbons for arc lights in stores 
are found to give better results. Ina 
station having 400 street are lamps 
that run all night during the months 
of May, June, July and August, the 
lamps are trimmed every other day. 

By patroling all outside circuits at 
least once a week, grounds and short 
circuits will be forestalled and rebates 
saved. Qne station having a large 
number of city lamps has two night 
inspectors who patrol the circuits in 
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Fic. 28.—Eleciric 
Light Carbon. 

















Fig. 29. 
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‘*RECENT DEVELOPMENTS IN VACUUM TUBE 


LIGHTING. 


paratively low fusing point be used as 
contacts in a vibrator, after about a 
day’s run, an examination shows that 
the shape and condition of the con- 
tacts are just the reverse of the way 
they appear after use in the open air ; 
that is, the positive terminal looks 
like the negative, and the negative 
like the positive. (See Fig. 28.) 

I have constructed several dozen 
distinct varieties or amplifications of 
the ordinary type of vibrator, such as 
multiple contacts, ete. 

Fig. 29 shows one form, in which 
the object was to produce a larger 
number of breaks of the current per 
unit of time by providing two con- 
tacts, as shown. In some respects 
this scheme worked well; that is, the 
light was stronger than that produced 
by an ordinary vibrator with a single 
magnet, but the light was not steady, 
and when the connections were 
changed so that but one magnet was 
used, the light flickered still more. 
All the vibrators, so far considered, 
have had their springs so adjusted 
that the contacts remained normally 
closed. Fig. 30 shows a circuit using 
a vibrator normally open. The small 
magnet constantly closes the circuit, 
and the large one opens it. This 
arrangement gave a good light. A 
number of ordinary vibrators have 
been operated, arranged with the mag- 
net above the armature, so that gravity 
helps to close the circuit. Of course, 
springs and armatures of scores of 
shapes and sizes, including. gravity 
vibrators, have been tried, the prin- 
cipal object being to obtain a method 
for taking up the wear of the contact 
points; but the best solution of this 
problem lay in getting contact points 
that would not wear, because of a more 
perfect vacuum. 

(To de continued.) 


wagons and carry a couple of lamps 
with them to replace any that are not 
burning, thus preventing a rebate to 
the city. 

Mast iron rope is being substituted 
for manilla rope in a number of 
instances. Where live wire passes 
through trees, one plant has fastened 
a wooden covering securely to the 
wire, thus saving the wire and the 
currents. 'l'rees are a constant source 
of grounds, and tree insulation is a 
matter to be carefully considered. 

Where the are light wires come to 
the small arm just over the head of 
an arc lamp and are fastened to the 
insulators, the wire sometimes breaks. 
To prevent an open circuit from this 
cause, an engineer in Wisconsin 
reinforces the wire at this point by 
joining a short piece of wire to the 
main wire several inches each side of 
the insulator, making a sort of a 
bridge or by-pass for the current. 

A method for increasing the life of 
a pole is used in a plant in Illinois. 
A length of sewer pipe—the cheapest 
cull will answer—is slipped over the 
pole about to be set. After raising the 
pole,adjust the pipe so that two inches 
of it will be above the surface of the 
ground, and fill in between the pipe 
and the pole with cement or grout. 
This keeps the moisture away from 
the pole. The pipe and the cement 
cost about 25 cents per pole. 

‘The greatest saving known in 
the running of our plant has been 
through the introduction of meters,” 
is the reply that came from a plant in 
Wisconsin. 

Another says that close regulation 
or constant voltage saves many a 
lamp, and they save by guarding 
against irregularities in speed of 
machines and close attention to their 
instruments. Several plants con- 
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sidered the matter of regulation one 
in which a saving could be made. 

A rather large station says: ‘‘ From 
one o’clock in the afternoon until late 
in the evening we keep a boy at a 
dynamo regulator on our incandescent 
dynamos in order to regulate the 
pressure on the lamps. We do not 
depend on the station instruments for 
this regulation, but have run pressure 
wires back from the center of distribu- 
tion of our different feeders and put 
indicators at the end of the pressure 
wires. The Edison three-wire sys- 
tems do it also, but few alternating 
systems are carrying it out. By doing 
this we more than save the boys’ 
salary in our saving in lamp renewals, 
due to the pressure being kept regular 
during the heavy burning hours.” 

A station of 3,500 horse-power rec- 
ommends employing a machinist by 
the year as Jack-of-all-trades. They 
have purchased a pair of belt clamps 
and outfit for $18, have sent one of 
their men to a belt manufacturer to 
iearn how to splice belts, ete. They 
also sent a man to the Thomson- 
Houston factory at Lynn to learn how 
to wind armatures. ‘They purchased 
a Wheatstone bridge for testing, and 
are now doing all their repairs, from 
winding armatures and are lamp mag- 
nets to taking up the slack in their 
30 or more belts. They use a mechan- 
ical wattmeter, and find that a saving 
is made by having the meters cleaned, 
leveled up and tested, as they fre- 
quently run slow. 

They insist on running but one 
service to a building for incandescent 
lights and incandescent arcs, and the 
customer, consequently, has his wir- 
ing done so that both these kinds of 
lights can be taken from one kind of 
service. 

On our system of 1,000 volts pri- 
mary and 54 volts secondary, where 
the heavy lighting is, we now run two 
0000 wires the length of the block and 
put a large transformer, either 150 or 
300-light, on each pole, and tie the 
transformers together in multiple, 
thus displacing a number of small 
and inefficient transformers. The re- 
sult is now not only economy in trans- 
formers, but ease in running services. 

A humming converter means a loss 
of energy, and,if there is a great deal 
of humming, the converter should be 
examined to see if there are not some 
loose parts that need tightening. 
Rubber washers under the feet of a 
converter will deaden the noise and 
perhaps quiet a kicking customer, 
which is economy. More economy is 
claimed for large transformers by the 
manufacturers. . 

The secretary of a successful station 
writes: ‘‘ We have wattmeters on our 
500-volt power circuit, on our dynamos 
supplying current to the street railway 
and on our alternating incandescent 
circuits. We take the amperes of every 
are circuit once each week and the 
voltage of every arc circuit once each 
night, putting down the time the are 
circuits go on and the time they come 
off. In this way we know at the end 
of each month the number of kilo- 
watts that we have manufactured and 
what portion each class of business 
bears to the whole. 

Accounts which are common to all 
classes of business are pro rated against 
each class, depending upon the out- 
put of the station in _ kilowatts. 
Other accounts which have a direct 
bearing on each business are charge- 
able to that business. In this way 
we know at the end of each month 
how much is chargeable to each bus- 
iness, and what is the margin of 
profits.” 

There are “little” economies ‘in 
details.” Here are a few short quota- 
tions from letters I received in 
response to my query as to little 
economies: 

‘The first to come to mind under 
your paper is discount all bills 
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promptly, as your supply house can 
afford to give better prices when they 
know their invoices will be paid 
promptly.” 

‘Tf furnishing street lights, show 
your council and committee that you 
are trying to give the city all the 
contract calls for.” 

‘«'Treat your customers as reason- 
ably as possible ; they will recipro- 
cate.” 

‘‘Collect all your bills before the 
10th of the month.” 

‘* Keep the stockroom under lock 
and key and have supplies taken out 
on requisition ; men get careless and 
this is a leak that foots up very fast.” 

‘‘ Bad joints, that is, joints not 
soldered and loose, is poor economy.” 

‘‘The use of exhaust steam for 
heating in Winter is economy.” 

Every plant in itself is a distinct 
problem, and what may be economy 
in one may not answer in another. 
This paper in no way covers the 
subject—is simply a number of sug- 
gestions from men grappling with the 
problems of economy. 

—— 
Wire as Good as New After Seven 
Years’ Use. 
To THE Eprror oF ELECTRICAL REVIEW: 

For some unknown and inexplain- 
able reason the New York Board of 
Fire Underwriters have always, to a 
greater or less extent, prohibited the 
use of Okonite wire in their district, 
and, in fact, until within the last three 
years the use of the wire was abso- 
lutely prohibited. ‘The reasons that 
were always advanced for such action 
have been principally two; one, 
owing to the great inflammability 
of the covering of the wire; and 
second, it was claimed that the 
weight of the wire would in time 
partially cut through the insulation, 
thereby leaving less than the stand- 
ard required insulation on one side 
of the wire, and thus affording op- 
portunities for escaping of current. 
Whether or not the Board has been 
justified in prohibiting the use of 
this wire is a question which has 
never been satisfactorily settled, and 
the writer takes the liberty of troub- 
ling you with this communication to 
point out a few facts in relation to 
some Okonite wire which has recently 
been brought to his attention. 

Asconsulting electrician for various 
insurance interests, the undersigned 
requested the re-wiring of a building 
in this city within the past three 
months, and some of the old wires 
that were taken down were found to 
be insulated with ‘* Okonite,” there 
being neither a braid nor a tape upon 
the insulation. This wire had been 
in place seven years and was, during 
all that time, lying directly upon the 
plastering in a position where the 
temperature ranged from 70 to 90 
degrees Fahrenheit, and yet this wire 
showed no signs of deterioration. 
In fact, after making a careful in- 
spection of the wire, the insulation 
seemed to be in such apparently good 
condition that it was decided upon to 
make an insulation test in comparison 
with a sample of the Okonite wire 
bought in the open market. Such a 
test has just been completed,with the 
surprising result that the wire, which 
had been in use for seven years (and 
which, by the way, was originally 
passed under another name, as the 
inspector would never have passed it 
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had he known that it was Okonite 
wire, stood the test equally well for 
three days, with the sample of new 
wire purchased. Since that time the 
insulation resistance of the old wire 
has gradually fallen off, but after 
seven days’ test thesample still showed 


A Pioneer Telephone Manufact- 
uring Company. 

It is an interesting fact in con- 
nection with the reconstruction of 
the Viaduct Manufacturing Com- 
pany’s buildings, located at the relay 
station on the Baltimore & Ohio Rail- 














PIECE OF WIRE EMBEDDED IN PLASTER FOR SEVEN YEARS, AND SHOWING 
THE ORIGINAL HieH INSULATION UNDER TEST. 


insulation resistance sufficient to pass 
the standard requirements of the 
underwriters. 

There is submitted with this letter 
a small section of the old wire, as 
removed, which shows very clearly its 
good condition. I trust you will find 
space in yourcolumns for this article, 
in justice to the Okonite people, as 
the undersigned has criticised the use 


road between Washington and Balti- 
more, that the name of this company 
is derived from the viaduct which 
spans the Patapsco River: at that 
point and which is of historic inter- 
est from the fact that this vialuct 
was the first stone bridge constructed 
in the United States for a railroad 
company. It was commenced in 
1834. The great curve made by the 








Fie, 1.—THe Historic VIADUCT AND THE BUILDINGS OF THE VIADUCY 
MANUFACTURING COMPANY, NEAR BALTIMORE. 


of their wire in this district when 
representing the insurance interests. 
The above tests have, however, fully 
satisfied me that the Okonite wire 
needs no apologists for the character 
of the lasting qualities of its insula- 
tion. Yours very truly, 
FREMONT WILSON. 
New York, May 7. 





railroad at this point was necessi- 
tated by the owners of the property, 
which is now owned by the Viaduct 
Manufacturing Company, to accom- 
modate the mill which was standing 
at that time on this property. The 
old deeds call for all trains to stop 
at this point when requested to do 
so by the owner; the right of way 








Fie. 2.—INTERIOR VieEW OF GROUND FLOOR oF Marty BurILpING, VIADUCT 
MANUFACTURING CoMPANY, BALTIMORE. 


PERSONAL. 

Mr. Herbert Torrey, formerly presi- 
dent of the Electric Construction and 
Supply Company, of New York city, 
is now New England agent for the 
Upright Cycle Company, of New 
York. Mr. Torrey is located at 24 
School street, Boston. 


was given upon this consideration. 
After purchasing the property, the 
Viaduct Manufacturing Company, 
which, by the way, is the oldest estab- 
lishment in this country, with one 
exception, manufacturing telephones 
and district telegraph supplies, estab- 
lished their electrical works in the 
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original old building, which in 1882 
was burned to the ground, and 
re-established at once upen a larger 
scale. These buildings in turn were 
destroyed in 1894, and have lately 
been reconstructed on an extensive 
scale, and the company are now turn- 
ing out large quantities of telephone 
apparatus and district telegraph ap- 
pliances. It is said to be the most 
extensive establishment of this kind 
in the country with one excep- 
tion. 

When the main building was com- 
plete some months ago, the employés 
of the Viaduct company were enter- 
tained by the officers of the company, 
and after a day of sports and speeches, 
a flag, which had been bought by a 
fund to which every employé con- 
tributed, was raised with appropriate 
remarks in the presence of many 
prominent people, by Mr. A. G. 
Davis, president of the company. 
It is here that the celebrated Viaduct 
magneto bells, so favorably known 
throughout the world, are made, and 
with the arm rest attachment, is so 
convenient an instrument for the 
public. 

Fig. 1 shows a group of Viaduct 
buildings, and the historic viaduct; 
Fig. 2, is an illustration of a portion 
of the second floor in the main build- 
ing. The power generator made by 
this company is very popular with 
all telephone exchanges that have 
used it. 

The city office of the Viaduct com- 
pany is 10 South Howard street, at 
the corner of German street. Its 
officers are: President, A. G. Davis; 
manager, A. B. Davis; treasurer, 
J. Harry Lee; secretary, Wm. H. 
Winkelmann. 


TELEPHONE NEWS AND 
COMMENT, 


The Metropolitan Telephone and 
Telegraph Company held its annual 
meeting for the election of a board 
of directors on May 5 at 18 Cortlandt 
street, New York city. The old board 
was re-elected. It consists of Charles 
F. Cutler, Joseph P. Davis, Thomas 
T. Eckert, William A. Forbes, George 
J. Gould, Edward J. Hall, John E. 
Hudson, John Jameson, James Mer- 
rihew, Charles A. Tinker, John Van 
Horne, William H. Wolverton and 
John H. Cahill. 





Nochange in the officers or directors 
of the Mexican Telephone Company 
is anticipated at the forthcoming 
annual meeting, says the Boston News 
Bureau. The annual report, it is 
expected, will show an increase in net 
earnings of between $8,000 and 
$9,000, with an increase of about 215 
in the number of subscribers. Some 
of the largest stockholders are very 
much in favor of discontinuing the 
New York office of the company and 
centering the administrative depart- 
ment in Boston, as nine-tenths of the 
stock is held in New England. 


Epee-an 

The General Electric Company has 
purchased the Whitman, Mass., elec- 
tric light plant at mortgagee’s sale 
for $21,100. 
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ELECTRIC LIGHT CONVENTION. 
(Continued from page 2/3.) 


necessary; that is, we are sending 
current through wire that is doing no 
good. These turns have self-induc- 
tion and resistance, and it is not work- 
ing in its most effective way. It is 
not the best form of machine for 
single-phase use, and, if used as a 
quarter-phase machine, it will be work- 
ing much more effectively, since the 
generated voltages will then be this, 
this, and this, and this; the wire 
being nearly all placed in this way to 
generate the voltage, and there being 
very little idle wire on it. Of course, 
any polyphase machine can be given 
a greater capacity for the same amonnt 
of material used than a single-phase 
machine, but to make a quarter- 
phase machine and use it as a single- 
phase machine increases the advan- 
tage ; that is, it militates against the 
single-phase operation of the ma- 
chine—and monocyclic machines are 
built as single-phasers ; they are built 
with wire, not distributed all over the 
armature, but placed where it will do 
the most good, and the rest of the 
armature left empty. We place a coil 
there, and a coil there, and connect 
like that, and the coils are placed in 
such a way that there isa minimum 
amount of idle wire used. 

Mr. Wagner: That is practically 
the same as stated, that such winding 
as represented there, with the same 
dimension machine for the same 
capacity as the monocylic, would 
have 20 per cent more copper. 

Mr. Emmet: I do not understand 
the reference to 20 per cent. 

Mr. Wagner ; For the same capacity 
in lighting, such a machine would be 
of the same general dimensions, but 
would have approximately 20 per cent 
more copper on the armature and 
would have the disadvantage of the 
additional self-induction and _resist- 
ance of that copper when operating 
single-phase. 

Mr. Emmet: Something like that. 

Mr. Wagner: But would have 
nearly the same properties for operat- 
ing motors as the monocyclic. 

Mr. Emmet: It would have some- 
what different properties from the 
monocyclic, but good properties for 
operating motors. Of course, these 
questions of the design of the machine 
depend altogether upon what regula- 
tion and armature reaction you want. 





In a machine with small armature 
reaction, it makes less difference | 


whether you have a little idle wire on 
the armature or not; such armature 
losses are small, and the conditions of 
the losses in the machine are largely 
in the iron. Of course, it is not 
economical to run too small an arma- 
ture reaction, as you increase the cost 
of the machine. It is desirable to 
use fairly large armature reaction in 
most cases where it can be done with- 
out trouble and with proper regulation. 

Mr. Ayer: Mr. Emmet states in 
his paper that he has in mind a con- 
struction consistent with transformer 
sub-stations of secondary feeders 
located at intervals. We know that 
is done abroad considerably, and I 
think it is done in your station in 
Chicago, Mr. President ? 
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Mr. Wilmerding: Yes, sir. 

Mr. Ayer: A three-wire distribu- 
tion system with the transformers 
located at intervals along the line 
feeding it into manholes. It is 
interesting to know that we are get- 
ting successful results with these 
things and that its apparent practica- 
bility has been demonstrated. 

The discussion was continued by 
Messrs. Van Trump, De Camp and 
Scott, the latter speaking in part as 
follows : 

I have noticed one or two points 
in the paper which I will bring up 
for general discussion. In a com- 
parison of the three-phase and two- 
phase systems of distribution, one of 
the points which confronts the cus- 
tomer is the measurement of the 
power on the two systems, both com- 
mercially for the sale of power and 
light for determining what is going 
on in the system; the measurement 
of current in different branches, or 
the measurement of power in different 
branches. The three-phase system is 
so inter-connected that, without elab- 
orate or extended measurements or 
-alculations, it may be impracticable 
to determine the load on the three cir- 
cuits. what the relative load is; whereas, 
on the two-phase system, where the 
circuits are independent in action, 
except to a very slight extent, the 
measurement of what goes on in one 
circuit—the measurement of the cur- 
rent in one circuit—would indicate the 
amount of current supplied to the 
devices connected with that circuit. 
In general, the amount of power 
measured directly in one circuit, 
added to the amount of power meas- 
ured directly in the other circuit, will 
give the total power. If the con- 
ditions are a little abnormal, or some- 
thing is wrong, the very time when 
the ordinary operator wants especially 
to know where the trouble lies, the 
two-phase system, with independent 
circuits, seems to me the best arrange- 
ment, and I know in some cases in 
practice has given much less trouble 
with the ordinary electrician than 
the three-phase system does. 

A method of secondary distribu- 
tion, which has not been widely used, 
but is being introduced, and it seems 
to me has a useful future before it, is 
the three-wire system, with a modifi- 
cation in which only two wires are 
run from the central station, or in 
which only two secondary mains may 
be required instead of three, which 
reduces the number of house connec- 
tions required. In this case a 200- 
volt circuit might be used as secondary 
mains and two connections made to a 
customer. On the customer’s prem- 
ises a balancing coil, a coil in the 
form of a converter, with a single 
winding, adapted for 200 volts, the 
two ends of the coil being connected 
to the 200-volt circuit, and a loop 
brought out from the middle of the 
coil, from which point 100 volts may 
be measured to either of the secondary 
mains, could be used for the connec- 
tion of the middle or neutral wire. 
This coil would serve to preserve a 
balance between the two circuits, so 
that, should the number of lamps be 
greater on one circuit than the other, 


the electro-motive force would be 
practically balanced. This simplifies 
the three-wire system. The loss in 
balancing coils may be very slight. 
The balancing coil is a form of con- 
verter which will give a very large 
output, and its capacity need be only 
that required for the difference in the 
number of lamps on the two circuits; 
say there are 25 lamps on one circuit 
and 75 lamps on the other circuit, 
the capacity of the coil would be 50 
amperes, whereas the total number of 
lamps on the circuit would be 100. 
The size of the coil required for this 
difference in lamps would be the 
same as would be required for only 25 
lamps, if made in the ordinary form 
of a two-coil converter, so that the 
cost of these secondary balancing 
coils need only be quite small. 

The system of two-phase distribu- 
tion, shown on page 11 of the report, 
in which the generator is wound with 
closed circuit and the terminals 
brought out at either four points, two 
being used for a single-phase lighting 
and one of the other leads being used 
in connection with motor work, re- 
quires the use of but three wires to 
any point where motors are required. 
The use of four wires here is usual in 
many cases for motors, if the power 
required by the motors belarge. The 
effective potential of distribution for 
motors is about 700 volts upon each 
of the two side circuits, if the light- 
ing be done at 1,000 volts, and the 
motor be run from three wires; but if 
all four wires are used, then the effec- 
tive potential for motor service is 
1,000 volts in the transmission line on 
each of the two circuits. Thus, if 
the quantity of power to be delivered 
by the motors is considerable, the use 
of four wires may lead to a saving in 
the cost of conductors, making it well 
worth while to run them. This kind 
of generator admits of this connection 
very readily. The only disadvantage 
of this system that has been pointed 
out, but is said to be the greatest one, 
is the reduced capacity of the gener- 
ator. That point has already been 
discussed. It is usually satisfactory 
to the customer to know that he can 
buy a dynamo for a certain price to 
do single-phase work, regardless of 
what the dynamo may do if operated 
in some other way. 

The supplying of motors from a 
dynamo of this kind by three wires 
involves the two-phase, three-wire 
system, in connection with which the 
unbalancing of the two circuits has 
been pointed out. This unbalancing 
will tend to unbalance the motor 
circuits, raising one and lowering the 
other. This system is best adapted 
for a large percentage of lighting 
load, with a motor load as an auxiliary, 
as is the case in general station prac- 
tice. In that kind of service the 
unbalancing of the two circuits does 
not affect the lighting part, where 
closeness of electro-motive force is 
required, but affects only the motor 
work, where the electro-motive force 
is not required to. be adjusted with 
the same nicety. With a motor load, 
the unbalancing is not quite as great 
as it is on lighting loads, due to this 
mutual induction between the two cir- 
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cuits. The effect of the unbalancing 
in the example in the paper is extreme, 
and results largely from the high fre- 
quency of 125 cycles. At low fre- 
quencies, the effect would be very 
greatlylessened. I desire to reinforce 
what is said in the latter part of the 
paper about the flexibility of the 
alternating system, coming into 
actual practice. You have heard 
about the flexibility of this system 
for a long time; its adaptability to 
all kinds of service. The example 
given in the latter part of the paper 
shows how that is being done now on 
a large scale,and the Hartford, Ct., 
plant is one that has come to my 
attention lately, and I have gone into 
the details of it. One machine may 
act as a generator, driven by an 
engine, supplying power to the city, 
or it may be run as a generator in 
multiple with machines at two differ- 
ent stations, 10 miles away, or which 
may be run as a synchronous motor 
for replacing the engine, shows a flexi- 
bility which ought to find application 
elsewhere. The running of this cur- 
rent through rotary transformers, for 
supplying storage batteries, is also an 
application which ought to be adopted 
elsewhere. 

I have heard this plan criticised 
on one ground, and that is that it 
does everything, except that the stor- 
age batteries do not run back through 
the rotary transformers and alternat- 
ing current motor and make steam 
in the boilers. 

Messrs. Dow, Wagner, Ayer and 
De Camp continued the discussion. 
In reply to the question ‘‘ Is there to 
be a feasible series alternating arc 
lamp ?” Mr. Dow made the following 
remarks : 

I have been over this question for 
four years; I have got to go through 
it again this Fall, the same identical 
question, with an investment back of 
it. I have had heretofore to advise 
the parties interested to put their 
money into old-line machines. [ 
have succeeded in getting higher 
voltage, greater economy in distribu- 
tion and great efficiency from the 
larger machines, but up to the present 
time I have not found an ideal 
system. I can answer the question as 
to the lamps. This present year series 
alternating are lamps do work and 
can be made to work, and alternating 
lamps can be had which apparently 
will make just as little trouble as the 
old-line direct lamps. Last year I 
should have had to say that there was 
no alternating lamp that could. be 
relied upon and stay in the service as 
long and without complaint as the 
old style of lamp. 

I can throw a little light on the 
problem concerning rectifiers from re- 
cent correspondence with English engi- 
neers. The rectifier has been in use 
in England for four years all told. 
It began with a 20-light size and has 
got up to a 60-light size, and there 
seems to be nothing to prevent its 
development beyond that limit except 
the conservatism of the English engi- 
neers, who think that 3,000 volts is 
pretty near the jumping off place. 
The efficiency of the device in con- 
nection with a first-class alternator, 
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and in its development, is identically 
the same efficiency that I am getting 
in my own practice with a 50-kilowatt, 
110-volt are light machine. The 
efficiency is 73 per cent from the 
indicated horse-power, through the 
mains to the output, in kilowatts. 
The output is not in a pulsating cur- 
rent, such as might be had with a 
rotating coil armature, with a two- 
part commutator. The light is to all 
intents and purposes a direct-current 
arc, and not the alternating-current 
arc. A series transformer and a regu- 
lating device give the same charac- 
teristics in the light as are light 
dynamos in use in the United States. 
They have considerable self-regula- 
tion. The limiting voltage, as I say, 
in practice is 3,000 volts. The limi- 
tations appear to be in the commu- 
tator. On this side we have succeeded 
in making commutators operating 
with 6,000 volts. I do not see why a 
motor, synchronously driven, should 
not operate just as well as the com- 
mutator on a dynamo shaft. I can not 
see that there is any difference be- 
tween the open-coil commutator of 
the well known types and the rectifier 
commutator driven by a synchronous 
motor. The two devices appear to be 
the same. I look for something in 
that line, and hope to see that same 
rectifier taken up by some American 
engineer and experimented with as to 
its usefulness in alternating trans- 
mission over long distances. 

The efficiencies I am now getting I 
believe are as good as the average for 
public lighting—eight and one-half 
per cent losses in the lines. The 
lines, when fully loaded, are more 
economical, avd give seven and one- 
half percent. I believe that is better 
than the average, and may be consid- 
ered as a first-class representation of 
a modern station of that class. I doubt 
if an alternating system distribution 
through transformers, or an alternat- 
ing current, will succeed in increasing 
that efficiency; and I am afraid that 
high voltages, 5,000 or 6,000 volts, 
will be essential in public lighting as 
long as the city fathers consider it 
necessary to have lights in sparsely 
settled, outlying wards. 

I have considered as an interesting 
problem the question of getting down 
to 3,000 volts, changing from 5,500 
to 3,000 volts. Ifound I should have 
to double my investment in copper, 
and that the line losses would, on 
account of series distribution, be ex- 
actly doubled over what they are now, 
which would be 17 per cent instead 
of eight and one-half percent. That 
would be the condition involved in 
changing from 5,000 to 3,000. 

Mr. Black: One important point 
has been left out of the discussion ; 
that is, the efficiency of the alternat- 
ing-current lamp as compared with 
the direct-current lamp. What we 
want is the maximum amount of light 
with the minimum amount of power ; 
and, in all photometric tests I have 
seen accounts of, the light derived 
from the alternating arc has not been 
more than about 50 to 75 per cent of 
that derived from the direct-current 
arc on the same watts dissipated. In 
that case it seems to me that it is ab- 
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solutely impossible ever to run com- 
mercial arc lights from an alternating 
system without a rectifier of some 
description. 

A letter from Prof. Elihu Thom- 
son, regretting his inability to be 
present at the meeting, was read. The 
meeting then adjourned until 2.30 
o’clock. 





The afternoon session was called to 
order by Vice-President Nicholls at 
2.30 o’clock. 

Judge Armstrong read a paper on 
** Evolution of Interior Conduits from 
the Electrical Standpoint,” by Luther 
Stieringer, Mr. Stieringer not being 
present. 

Vice-President Nicholls: It is un- 
fortunate that Mr. Stieringer, who 
prepared this paper, is not present, 
but I presume it would be in order for 
some delegate to move a vote of thanks 
to Mr. Stieringer for having taken the 
time and trouble to prepare such an 
effective and exhaustive paper. 

Mr. Clay moved that a vote of thanks 
be tendered Mr. Stieringer for his 
paper. Mr. De Camp seconded the 
motion, which was carried. 

President Wilmerding: In the 
absence of Mr. Stieringer, perhaps we 
might pass over any discussion of his 
paper and proceed with the reading 
of Mr. Kelly’s paper. 

Mr. John F. Kelly read his paper 
on **The Evolution of the Inductor 
Alternator.” 

The president called upon Dr. Louis 
Bell to open the discussion, which he 
did as follows: 

Mr. President, I have been very 
much interested in Mr. Kelly’s 
paper, as giving a peculiarly effective 
resumé of the work that has been 
done on this very simple machine. It 
is a type that has only recently come 
into extensive use, in spite of the 
fact of its having been one of the 
first, as Mr. Kelly has shown. It 
would be impossible to go on and 
show a vast number of other possible 
forms of the inductor dynamo. Of 
course, one might readily devise 
inductor forms similar to almost 
every form of field magnet for ordi- 
nary machines, but that would hardly 
lead to any more valuable results than 
have already been obtained. Perhaps 
the reference in Mr. Kelly’s paper 
which most interested me was that to 
the sine wave controversy. The sine 
wave controversy was bitterly waged 
through the medium of the journals 
for some little time, and as nearly as 
I have been able to figure, the posi- 
tion taken by those interested in the 
development of machines which give 
particular forms of wave, that the 
form of wave given by their machine 
was the very form of wave that the 
public wanted. It is a little hard to 
sum up a controversy of that kind, 
but there is one point I would like to 
throw out as a possible explanation of 
the very discordant results which 
were reported, and that is this: We 
find oftentimes that alternators do 
not give waves which are anywhere 
near approximate to sine waves. The 
discordance may usually be accounted 
for by the presence of harmonic 
electro-motive forces. These may 


be considered as superinduced on a 
fundamental sine form, giving the 
distorted waves with which we are 
decidedly familiar in actual practice. 
Now, it has been pointed out by some 
investigators, and very good ones, 
that, singularly enough, this distorted 
wave is capable of giving better results 
with static transformers, slightly 
better efficiency, than a sine wave of 
the same frequency. If you stop to 
consider a moment, you will see that, 
given a machine which has a distorted 
wave, due to the presence of harmonic 
electro-motive forces, you have in the 
transformation of energy from that 
machine a certain amount of energy 
—and by far the largest amount— 
transformed at fundamental fre- 
quency; with, at the same time, other 
amounts smaller and varying in 
magnitude, transformed at a fre- 
quency of three, five, seven, nine, 
etc., times the fundamental fre- 
quency; hence, the net result may 
be, under certain circumstances, and, 
I doubt not, is, in the case of certain 
static transformed phenomena, that 
the average frequency of the alterna- 
tor, having harmonic electro-motive 
forces, is a little higher in actual work- 
ing than the frequency.of its funda- 
mental. In other words, the effect 
on the transformer is very closely 
similar to that which would be ob- 
tained by taking an alternator that 
gives nearly a true sine wave and 
slightly raises the frequency. In 
other words, still, if we have an alter- 
nator giving a wide departure from 
the sine wave, we may consider that 
that alternator has an equivalent 
frequency in respect to the trans- 
formation of energy from it a little 
higher than its nominal frequency. 
That, as nearly as I could figure, 
would account for the results that 
have been obtained by static trans- 
formers showing, under similar cir- 
cumstances, slightly better results. 

With inductor motors, nearly all 
experimenters seem agreed that what 
difference there is between the alter- 
nators having a sine wave and those 
that have not a sine wave, is in favor 
of the former. Most experimenters 
have found that the induction motors 
are apt to run a little better with an 
alternator that gives a sine wave; and 
this fact is easily explicable on the 
same principle of harmonic frequency 
that explained the facts in regard to 
static transformers. If you have a 
motor designed to run at a particular 
frequency, and thrust upon it a 
machine that delivers part of its 
energy at the frequency for which the 
motor is designed and part of its 
energy at some other frequency, the 
result naturally is that the energy 
delivered at the higher frequency 
does not work so effectively in that 
particular motor as that delivered at 
the frequency for which the motor 
was built; hence, as a rule, slightly 
worse results from a widely distorted 
wave. 

I think this simple point of view 
explains, partially, at least, nearly all 
the discrepancies that have been found 
between experiments tried on static 
and on rotating transformers—for 


such induction motors are—with cur- 
rent waves of different forms. Of 
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course, it quite goes without saying 
that if you have a motor running on 
u distorted wave circuit, but so de- 
signed that its own distorted waves 
would be the same as those received 
from the circuit, you may then be 
able to obtain a motor that would run 
just as well, and perhaps a little bet- 
ter, on the machine giving its own 
form of wave than it would on others. 

This explanation is merely thrown 
out to account for some of the dis- 
torted results, and I think, on a little 
reflection, it will be found to account 
for nearly all of them. 

President Wilmerding: Are there 
any further remarks upon this paper? 
If not, we will proceed to the reading 
of the report of the Committee on 
Rules for Safe Wiring. 

Mr. William J. Hammer read the 
report and made the following re- 
marks: 

One word, Mr. President, upon this 
report. I wish to state that a Com- 
mittee of Seven of the National Elec- 
tric Conference have secured a certain 
number of copies of the matter which 
was discussed and formed the basis of 
the discussion on March 18 and 19. 
There is a great deal of valuable mat- 
ter in it, and it consists of the codes 
already referred to, which are the 
standards in this country and abroad. 
The committee has only a limited 
number of them, but those gentlemen 
who desire to make criticisms and 
suggestions on the various codes now 
in use, if they will kindly leave their 
names and addresses with Secretary 
Porter, the committee will, as far as 
possible, endeavor to see that those 
gentlemen receive copies of the codes. 

Mr. Seely: Mr. President, I move 
you that the committee’s report be 
received and spread upon the minutes, 
and a vote of thanks extended to them 
for their arduous labors, and that the 
committee now be discharged. 

The motion was seconded and car- 
ried. 

President Wilmerding: I desire to 
say that the vote of thanks to this 
committee is highly deserved and mer- 
ited. I think if the accomplishment 
of what they have had in hand is suc- 
cessful, that we can establish a national 
code of wiring and of installation rules 
that will avoid the necessity which 
we all are familiar with, throwing out 
material that has been approved to-day 
and condemned to-morrow; that it 
will be a great thing for the interests, 
not only of this association and its 
members, but of everybody who is 
interested in the growth of the elec- 
trical business and installation. 

Mr. Gray: Now, Mr. President, I 
move you that the recommendation 
of the committee, to the effect that 
the National Association continue its 
representation in this national body 
and the payment of annual dues of 
$25, be authorized. 

President Wilmerding : Do I under- 
stand that the appointment of this 
representative is to be left to the chair? 

Mr. Ayer: I would like to amend 
the resolution by nominating Captain 
Brophy as representative of this 
Association. He is already represent- 
ing the Association upon that com- 
mittee. 

President Wilmerding: I will say 
that Mr. Ayer’s second amendment 
to the motion is simply directly in 
line with the intention of the chair 
so far as the appointee goes, that 
Captain Brophy has already been the 
representative. He was appointed at 
the meeting of March 19; that he 
has done work since that time on that 
committee as the representative of 
the National Electric Light Associa- 
tion, and that the National Electric 
Light Association does not propose to 
accept his resignation or declination. 

Judge Armstrong: Mr. President, 
I am opposed to this motion. I think 
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TRIC LIGHT ASSOCIATION, NEW 
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In preparing the following paper, 
the limited scope of which is indicated 
by its title, I have assumed that a 
three-wire system is supposed to be 
the only safe and reliable system of 
direct-current distribution for motors 
and lights in our cities. 

It is my intention to refer to the 
many methods that have been devised 
to accomplish the results obtained by 
the three-wire system without the use 
of a divided source of electrical energy 
and a compensating conductor con- 
nected to the point of division. 

[ now lay before you an abbreviated 
list of such methods. 

Using a single dynamo with two 
commutators: Very little would be 
gained by this, even if it did not 
infringe the above system, as one 
commutator on a large machine is all 
most people can put up with. 

I do not think that at this late day 
any one is likely to try the combina- 
tion of a 220-volt dynamo and two sets 
of lamps connected in series by a third 
wire. 

This time we come toa true system 
of equalizer distribution. We have 
only one generator of, say, 220 volts 
A, and two small machines C and D, 
capable of taking care of the unbal- 
ance due to turning off lights on either 
side of the circuit, and a motor B 
connected to the two outside mains 
and driving the two machines, C 
and D. 

In this system our comparative loss 
is quite great at light loads, as we 
have a constant loss due to the friction 
field current, eddy and foucault cur- 
rents of three machines. Another 
disadvantage is the difficulty in keep- 
ing the system properly balanced, 
owing to drop in speed of motor with 
increase of load, drop in voltage of 
one of the machines C or D when 
running as adynamo (due to armature 
reaction and C, R. losses in the arma- 
tures); and, on the other hand, the 
load being taken off, the voltage will 
be raised on the lightly loaded side. 

The action that takes place is this, 
and will be found nearly the same in 
all equalizer systems: 

When both sides of the circuits E 
and F are equally balanced, the motor 
B runs free, only taking enough cur- 
rent to keep C and D up tothe proper 
electro-motive force. Should the load 
be changed, however, so that F had 
20 amperes and E 10, then there 
would be unbalance of 10 amperes. 

An ammeter placed in the circuit at 
G would indicate 15 amperes, the 
amount of current to run combination 
B, C and D. 

Fifteen amperes would flow from the 
main (Ff) M to N, and the machine D 
would act as a dynamo and supply the 
other five amperes. ‘ 

On the other hand, the machine C 
would take the five amperes from the 
neutral N, and run as a motor, help- 
ing to drive the motor B. 
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Thus it can be seen that under 
ordinary conditions we can dispense 
with the motor Band couple C and D 
together, as per diagram. 

But by using the motor B a greater 
load on one side can be taken care of. 

A single dynamo of 220 volts A and 
a small machine of 110 volts C, driven 


than on F, then C will run as a motor, 
driving B as a dynamo. 

In this case also there will be a 
slight unbalance of pressure, due to 
armature reaction, etc. 

Still another method has been pro- 
posed. This employs a single dynamo 
of 220 volts. To the brushes of this 
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by a motor B connected across the 
220-volt mains. 

The motor B drives the machine 
C, so that the pressure across E and F 
is equal. Should the load be in- 
creased on E, the pressure will fall, 
and the machine CU will supply the 
extra current needed to balance the 
pressure. If the load on E is less 


machine are connected the two out- 
side wires; the neutral wire is con- 
nected to the center of the armature 
coils, and this raises a potential mid- 
way between the two outside wires. 

A system in use in central stations 
in Europe might be mentioned here, 
but we can hardly call it an equalizer 
system. It consists of a 220-volt 
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dynamo and two sets of batteries. 
The accumulators here play the same 
part as their namesakes do in a sys- 
tem of hydraulic supply. 

The battery connected to the circuit 
that requires most current, discharges 
into the circuit, and thus helps the 
dynamo, and the battery in which 
the demand is smaller is charged by 
the surplus current. 

There is no economy in an installa- 
tion by this method over others, the 
accumulation costing much more than 
afrotary equalizer. 

We gain this much, however: Dur- 
ing the hours of light load the bat- 
teries may supply all the current 
required, permitting the shutting 
down of the central station during 
those hours. 

I intend now to bring to your 
notice an equalizer that has passed 
the experimental stage and has been 
in operation day and night for two 
and one-half years; no lamps have 
ever been lost owing to lack of 
balance of the system. 

Again, we only require one genera- 
tor A 220 volts and one small machine 
with two commutators B. 

We have only two bearings to worry 
about. 

Only one field loss. 

One loss due to hysteresis and eddy 
currents. 

And absolutely no armature reac- 
tion. 

There being no armature reaction, 
there will be no drop in speed, no 
sparking at the brushes with a change 
of load, and the capacity of the equal- 
izer will be the heat limit of the arma- 
ture winding. 

By using the equalizer system, we 
have one unit, or set of units, running 
at a high efficiency, and for a reserve 
we have only one machine. 

It is not limited to only 220 volts. 
Where a company has a motor trade 
much scattered, they can take, for 
instance, 500 volts and run a good 
distance with economy, then put an 
equalizer in a central location and 
supply their customers with lights at 
110 to 125 volts. 

Or, again, we want light and power 
in one unit. 

We can take one generator, 50 kilo- 
watts, 250 volts and a motor of 50 
horse-power, but with two commu- 
tators; or, in other words, on a 
50-horse-power equalizer we can take 
either the full load in power off the 
pulley or the full number of lights 
off one side at 110 to 125 volts, or in 
any proportion we see fit. 

Still another advantage of this sys- 
tem: We can always compensate for 
the drop in our line at any point 


independent of all others. 

This we might call a booster equa- 
lizer system. 

When the heaviest loads are on our 
system and the sides balanced, all 
the equalizer does is to run free as 
a motor. Now, by attaching a small 
series-wound dynamo to the end of 
the shaft of the equalizer, and adjust- 
ing it to the load and drop, we will 
first boost our pressure and then 
equalize it, so that, given a district 
with various points of distribution 
and various drops, we can run even 
the longest and heaviest loaded cir- 
cuit at the same pressure as our 
station electro-motive force. 
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ELECTRIC LIGHT CONVENTION. 


(Continued from page 251.) 


we would make a serious mistake as 
an Association if we undertook to 
choose a representative to represent 
us in this body. I have no objection 
whatever to there being a committee 
on this subject from this body. I 
have no objection, if it be the under- 
standing that the chairman of that 
committee would become a member 
of this other national association, 
and so voice, as best he might, what 
we felt and thought as an association 
there. But I have the most serious 
objection to the National Electric 
Light Association being represented 
by one or more men in any other 
issociation, national or international, 
whatsoever. I think if we venture 
there we will be making a very serious 
mistake all around. 

Mr. Ayer: Mr. President, I any in- 
clined to think that Judge Armstrong 
loes not fully comprehend the situa- 
tion as it presents itself. The prime 
object of the National Electric Light 
\ssociation is to advance the electric 
lighting and kindred interests of the 
country. Weare here to accomplish 
the one object—the advancing of the 
‘lectrical interests—and I know of no 
better way to secure a broad step 
ahead than to insure the permanency 
if the establishment and the perma- 
iency of this organizatio. as outlined ; 
nd I certainly hope that the motion 

ill prevail. 

Mr. Hammer: Mr. President, I 
hink it is very essential here to state 
ne important point—a point which I 
lo not think Judge Armstrong real- 
izes, and probably a good many others 
lonot. It is not the intention of our 
ommittee, or of the delegate who 
shall be appointed, or the delegate from 
iny other organization who would at- 
end that conference, to commit the 
issociation that he represents in any 
way. He comes there representing 
hat association because he knows a 
rood deal about the matters that are 
'o be discussed. He is coming there 
o criticise and to suggest inevery way 
that he possibly can, in order to help 

oil this whole subject down into one 
ingle national code. When it is so 
‘oiled down it is not to be adopted 
iy any body or organization and not 
» be rammed down anybody’s throat. 
.fter a code is prepared, which shall 
e to a certain extent a preliminary 
ide, the delegates will then go back 
the Electric Light Association, the 
lechanical Engineers’ Association 
id others, and they will say this 
ily, which has so much interest in 
is question, has boiled this subject 
own into such shape that it will 
eet, they believe, the general ap- 
roval of the electrical and allied in- 
rests, 

Now, the question is whether the 

ational Electric Light Association, 

ith its able defenders, will approve 

that report, and will deem it ad- 
sable to give it their indorsement 
ind assist in its becoming the national 
de. 

But let it be thoroughly understood 

re that we do not intend as a com- 

\ittee, and the association does not 

tend, I am sure, that Captain Bro- 

hy shall go to the conference and in 
any way commit the National Electric 
ight Association. 

Messrs. Armstrong, Hammer, Les- 
lie, Brophy, Wilmerding, Seely and 
\yer continued the discussion, which 
it times became rather heated. Finally 
Judge Armstrong offered the following 
substitute motion: 

Resolved, That a committee of five 
be appointed on standard electrical 
rules, which committee may designate 
some one—instead of some member, 
some one—to confer with the repre- 
sentatives of other bodies on the same 
subject, with power to expend not to 
exceed $25 annually. 
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Mr. Ayer seconded the motion and 
the president put the question. A 
division being called for, a standing 
vote was taken, and President Wil- 
merding announced that the question 
was carried and that the original 
motion and amendment would fall. 

Mr. Ayer: Mr. President, the desire 
to establish some sort of standard for 
our incandescent lamps is very strong 
among some of the members. ‘To-day 
we have nothing as a standard. It 
seems to me necessary that some 
steps should be taken toward estab- 
lishing a standard that should be as 
accurate as may be. As to the details 
for the final accomplishment of this 
object, it seems to me they should be 
taken up by some committee, who 
should devote the necessary time and 
attention to it; but I would recom- 
mend, and offer it as a resolution, 
that a committee be appointed from 
this body to confer with representa- 
tives of the American Institute of 
Electrical Engineers, with a view to 
adopting some standard for a 16- 
candle-power lamp, or for our incan- 
descent lamps, so that all manufact- 
uring companies may have a standard 
to work from and all operating com- 
panies a standard to go to. 

The motion was seconded. 

Messrs. Stetson, Rhotehamel, Wil- 
kinson, Ayer and Wagner discussed 
the standard of candle-power at some 
length. President Wilmerding put 
Mr. Ayer’s motion and it was carried. 

Mr. Bosley: Mr. President, I would 
like to ask whether an electric light 
and power company is a manufactur- 
ing company or not. I would like to 
hear some remarks upon the subject 
from some of the gentlemen present. 

Mr. Clay: That is a question that 
it would be very difficult to answer 
here. That would be a question for 
the courts to settle. 

Judge Armstrong: Don’t the elec- 
tric light companies manufacture ? 
Don’t they make a product ? Would 
you call gas a material ? 

Mr. Clay: In answer to that ques- 
tion, I would say the courts have 
decided that electric light companies 
are not manufacturing companies, 
while gas companies are. 

Judge Armstrong: Wasn’t that a 
decision on some particular statute 
where certain corporations were ex- 
empted from certain taxation, and 
was not a decision of the matter at 
all, except so far as applied to that 
statute ? Now this question has been 
raised, and it is an important one. 
The criticism has been made, but we 
have not done anything, and I am 
very glad this gentleman has brought 
out this question. Here are assembled 
the most representative people you 
can find, and they ought to be able to 
say whether the products of electric 
light companies are manufactured 
products or not. That does not 
depend on any legislative or judicial 
determination; it is a question of fact 
absolutely, and the people to decide 
the question are those who are expert 
in the particular business. F think 
the question is one that certainly 
comes within that part of our pro- 
gramme which says: ‘‘ What do you 
want to know ?” 

Mr. De Camp: For the informa- 
tion of Judge Armstrong, I will state 
that this principle was elaborately 
argued in Pennsylvania not long ago. 
It was a case in which a number of 
companies in Pennsylvania were con- 
cerned, the Scranton company, I 
think, and the United States com- 
pany, of Philadelphia, and they 
claimed they were exempt from taxa- 
tion on their capital stock because 
manufacturing companies were ex- 
empt under the act. A great deal of 
expert testimony was submitted, and 
the United States had their expert 
there, Professor Morton, of Stevens’ 
Institute, who testified with the 
direct purpose of showing that elec- 


tric light was a manufactured prod- 
uct in the same sense that gas is. 
Professor Morton was, I think, on 
the stand for nearly a whole day, and 
they decided after hearing his testi- 
mony that it was not a manufactured 
product. The case was taken to the 
Supreme Court, on the facts, without 
any further argument, and the 
Supreme Court sustained the lower 
court. Of course, there was the 
selfish interest of the State desiring to 
collect taxes, and they may have been, 
and in my judgment, doubtless, were, 
influenced by a selfish interest. I 
believe that if there is any company 
that is in position to take that case to 
the United States courts, the decis- 
ion would be reversed, but we could 
not take it there, it being a State in- 
stitution. We have gone over it 
several times with a view to reopen- 
ing the case, but our attorneys have 
never yet seen their way to do it. 

Mr. Stetson : I have been informed, 
Mr. President, that this matter has 
been brought before the commission in 
Massachusetts, and their decisions are 
that you are manufacturing corpora- 
tions. Whether the courts have 
backed that up or not, I do not know. 

President Wilmerding: I think, 
gentlemen, that we can hardly take 
up the rest of to-day’s programme 
and also have an executive session. 
I think, perhaps, it would be well to 
hold an executive session now, and 
postpone what there is further on the 
programme until to-morrow. 

Judge Armstrong: Upon this sub- 
ject, whether we are manufacturing 
companies or not, Mr. President, I 
think the subject isof enough impor- 
tance to have some of the eminently 
scientific gentlemen give their opinions 
upon, and I would be very glad to 
have the question postponed until 
to-morrow morning, and have Dr. 
Bell, or Mr. Scott, for instance, give 
an expression of opinion upon this 
question. 

Mr. Clay: I would like to suggest 
to Judge Armstrong whether it would 
not be a wiser and more effective 
course to pursue to ask these gentle- 
men, recognizing their competency 
and ability, to put their opinion in 
writing. I think that would be the 
more satisfactory way. 

The convention then 
executive session. 


THURSDAY, MAY 7. 


went into 


The president called the morning 
session to order at 10.35 o’clock. 

Mr. Armstrong: I move that a 
committee of five be appointed to 
make nominations. 

The president appointed the fol- 
lowing gentlemen such committee: 
Messrs. Armstrong, Leslie, Francisco, 
Giles and Huntley. 

The following communication was 
read : 


JUBILEE OF THE RIGHT HONORABLE PROFESSOR LORD 
KELVIN. 

Sir : In the Autumn of this year the Right Honor- 
able Lord Kelvin completes the fiftieth year of hi« 
tenure of the Chair of Natural Philosophy in the 
University of Glasgow. An event so rare in aca- 
demic history naturally cals forth the heartiest 
congratulations of the Guiveretty and the city, but, 
in view of his pre-eminent ition as a man of 
science, it has been thought fitting that other 
bodies who have already testified their appreciation 
of Lord Kelvin’s distinction by enrolling his name 
among their members, should be invited to take 
part in the proceedings with which it is proposed to 
celebrate the Jubilee of his Professorship. 

We are desired by the committee charged with 
the arrangements to intimate that the University 
and the municipality would be gratified by your 
appointing a representative to take part in the 
celebration to be held here on the 15th and 16th of 
June next. Be so g as to send Professor 
Stewart, Clerk of the Senate, the University. 
Glasgow, not later than April 10, the name and 

ress of your re tative, in order that a 
formal invitation may be forwarded to him. : 

We have the honor to be, sir, your obedient 
servants, 

Joun Carr, 
Principal and Vice-Chancellor of the University. 
James Bett, Bart., 
Lord Provost of Glasgow. 
The Secretary, National Electric Light Association 


The President: As this was a mat- 
ter which required a prompt reply, I 
took it upon myself to appoint Mr. T. 
Commerford Martin, who will be in 
Glasgow at that time, to represent the 
Association. I think, however, it 
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would be in order for the convention 
to ratify the appointment, and I 
would also suggest that a motion be 
made to have a set of resolutions 
engrossed, appointing a committee 
for that purpose, to be tendered to 
Lord Kelvin by our representative. 

Mr. Armstrong: I move that the 
action of the president be approved, 
and that Mr. Martin be confirmed as 
our representative on this occasion. 
I make the additional motion that 
Mr. Martin be requested to convey to 
Lord Kelvin the resolutions to be 
prepared. Carried. 

Mr. Seely: I move that Mr. Mar- 
tin be authorized to prepare the 
resolutions. 

The President: I think a small 
committee would be enough, and Mr. 
Martin can do this very well. 

Mr. Seely’s motion carried. 

The president called for a report of 
the Finance Committee. 

Mr. Seely, as chairman of the com- 
mittee, made a report, showing finan- 
cial transactions during the year as 
follows : 


a Eee $6,485.41 
rer 5,746.76 


Balance............ $738.65 

The assets of the Association are 
$1,792.94; active members, 111; 
associate members, 90. 

On motion of Mr. Armstrong the 
report of the Finance Committee 
was accepted. 

A lengthy discussion ensued as to 
the time which should be included in 
the report of the Finance Committee, 
the report made having been brought 
down to the first of January, 1896. 
It was decided, as the result of the 
discussion, that the report should be 
made to include all financial matters 
up to within 30 days of the meeting. 

A letter from Edward H. Johnson, 
of the Interior Conduit and Insula- 
tion Company, was read, inviting the 
delegates to witness a demonstration 
of a new system of surface-contact 
street railways in the Exhibition hall. 

The president named the following 
gentlemen a committee to confer with 
the American Institute of Electrical 
Engineers for the purpose of deter- 
mining a standard candle-power for 
incandescent lamps: Louis Bell, chair- 
man; James I. Ayer and Louis A. 
Ferguson. 

The president appointed William 
Brophy, chairman; ©. B. Barnes, 
William J. Hammer, James I. Ayer 
and C. L. Edgar a committee of five 
on Standard Electrical Rules, which 
committee may designate some one to 
confer with the representatives of 
other bodies on the same subject, with 
power to expend not exceeding $25 
annually. 

The report of the Committee on 
Data was then presented. 

Mr. Armstrong: I move you, Mr. 
President, that the report be received 
and a vote of thanks be extended to 
the committee, and the committee be 
continued. 

Mr. Swetland: Before that motion 
is put I should like to request to have 
that committee discharged. 1 think 
we have carried this work as far as it 
can be carried by correspondence and 
under the present arrangement for se- 
curing this information. We might 
possibly go on another year and dupli- 
cate the same work, but it would not 
pay for the time spent in the work. 
The whole matter should be reorgan- 
ized and put in better shape if the 
committee is to be continued; but 
I should like to have the motion 
amended so as to have the present 
committee discharged. 

Messrs. Armstrong, De Camp, Swet- 
land, Dow, Wilmerding, Burleigh 
and Beggs debated the question at 
some length. Mr. Armstrong offered 
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ADVANCE INFORMATION 





Valuable News and Tips for Manu- 
facturers and Dealers. 





We publish below information 
relating to new electric railways, new 
electric light companies, new tele- 
phone companies and projected elec- 
tric construction of all kinds. Every 
reader will find these columns of 
special interest, and manufacturers 
and supply houses will receive many 
valuable suggestions looking to new 
business by carefully watching this 
the ELEcTRICAL 


department in 


REVIEW. 





New Electric Railways. 

AMHERST, Mass. —The electric 
road will be constructed from North 
Amherst to Sunderland. 

Brooktyn, N. Y.—Long Island 
Electric Company has asked for fran- 
chise to construct an electric road 
from Jamaica to Hempstead. 

South HapiLey Fatis. Mass.— 
A meeting of the board of selectmen 
of the electric road was held recently 
and they decided that location of the 
electric route on Bridge street would 
be in the center of the highway. 

East Douetas, Mass.—Milibury, 
Sutton and Douglas electric road pro- 
moters held a meeting and solicited 
subscriptions. It is estimated that 
the road will cost $312,000. 

PortsmoutH, N. H.—The work of 
building the Portsmouth Electric 
Street Railway will shortly be com- 
menced. 

CLayToN, Mo.—A company has 
been formed by Ernest P. Bell, Julius 
Erickson and others to build an elec- 
tric road from Clayton to the suburbs 
of St. Louis. 

CHATTANOOGA, TENN.—The Look- 
out Mountain Incline Railway Com- 
pany will expend about $4,000 in erect- 
ing addition and enlarging its plant. 

HaGerstown, Mp.—The Hagers- 
town Street Railway Company has 
secured a majority of the stock of the 
Williamsport Turnpike Company, 
and the extension to that place will 
be built over the road. 

SPRINGFIELD, MAss.—A movement 
is on foot to build a street railway 
from the Suffield line up through 
Agawam to the old toll-bridge in 
West Springfield. 

AuBuRN, N. Y.—Another  sub- 
urban electric line. is to be built this 
year. 

Victoria, B. C.—The property 
and the franchises of the Victoria 
Electric Railway and Lighting Com- 
pany have been sold at auction. 

MEADVILLE, Pa. — The contruot 
for the erection of a power plant by 
the Meadville Street Railway Com- 
pany has just been let to A. Lang- 
staff Johnson, 1112 East Main street, 
Richmond, Va. 


New Castie, Pa.—The contract 
for the construction of the New 
Castle and Wilmington Electric Rail- 
way has been awarded to J. L. Reed, 
of Philadelphia. 
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CorRINTH, N. Y.—A scheme is on 
foot to build an electric railroad 
between this place and the Champlain 
Canal. 

THomMaston, Mr.—An_ electric 
railroad is to be built here. 

TamMagua, Pa.—Philadelphia and 
New York capitalists will build an 
electric railway through this place to 
Lansford and Summit Hill. They 
have obtained a right of way from 
the Lehigh Coal and Navigation 
Company. 

Boston, Mass.—The West End 
Street Railway Vompany is making 
arrangements to extend its lines to 
Brighton. 

MINNEAPOLIS, MinnN.—The street 
railway company hasseveral important 
changes in contemplation. It is 
proposed to consolidate the North 
Washington with the First avenue 
line; the Camden Place with the 
Washburn park, and the Twentieth 
avenue N with the Thirty-first street 
line. 

WILMINGTON, DEL.—It is ramored 
that D. C. King, the Philadelphia 
capitalist, has purchased a controlling 
interest in the Wilmington & New 
Castle Electric Railway Company, 
and that the work of building the 
line will be commenced in a short 
time. 

GHENT, BeLGiumM.—Address Bur- 
gomaster concerning electric street 


railway to be established. Parties 
are negotiating for franchise for 


entire city of Ghent. Burgomaster 
can also give information concerning 
a new electric lighting system to be 
inaugurated. 

BELLEVILLE, OnT.—Address T. C. 
Lasier, superintendent Belleville 
Traction Company, concerning elec- 
tric motors and other electrical street 
railway equipment to be purchased 
for line to be extended eight miles. 

Kansas City, Mo.—St. Louis & 
Denver Leffler Electro-Magnetic Rail- 
road Company has been incorporated 
by F. J. Patterson, L. T. Sunderland 
and J. F. Shotts. Capital stock, 
$5,000,000. 

IncHEsTER, Mp.-S.H.&J.F.Adams, 
of Baltimore, have been awarded the 
contract for the erection of the 
power house of the Oolumbia & Mary- 
land Electric Railway. 


FREDERICK, Mp.—The Frederick 
& Middletown Electric Railway di- 
rectors have passed a resolution to 
make plans and specifications for a 
power house and for the complete 
electrical equipment of the road. 
George W. Smith, president. 


PortsmoutTH, N. H.—Work of con- 
structing the Portsmouth Electric 
Street Railway has commenced. 


South Hapitey Fats, Mass.— 
The Holyoke Street Railway Com- 
pany has been granted a franchise to 
build an electric railway. 


CUMBERLAND Hitt, R. I.—The 
Woonsocket Street Railway Company 
has been granted a franchise to build 
an electric railway. ° 


HosokeEn, N. J.—The Jersey City, 
Hoboken & Kutherford Electric Rail- 
way Company has been granted fran- 


chise to operate trolley cars within 
the city limits. 

Avuausta, Me.—The Lewiston & 
Brunswick Railway Company has 
been incorporated to build an electric 
railway. Norton S. Pope, of Port- 
land, Me., and Frank W. Dana 
and Henry W. True, of Lewiston, 
Me., incorporators. Capital stock, 
$200,000. 

GENEVA, ILt.—The Suburban 
Electric Railway Company has been 
incorporated by G. I. Talbot, of 
De Kalb; C. L. McMurray, H. H. 
Galvin, of Chicago, and others, to 
connect cities in Cook, Lake, Du Page 
and Kane counties. Capital stock, 
$250,000. 

Cuicaco, ILt.—An electric line 
from this place to Joliet, connecting 
the various towns along the drainage 
canal, is the latest project in the local 
transportation field. Among those 
interested are Chicago, Lemont and 
Joliet parties. The cars of the line 
areto be of an extremely heavy pat- 
tern. ‘The overhead trolley system 
is to be used. The cost of construct- 
ing the 40 miles of road, including 
the right of way and power plant, is 
placed at less than $800,000. 

Lewiston, N. Y.—Craigie & Tench 
have been awarded the contract for 
building the new electric line between 
this place and Youngstown. It is to 
be in operation early in July. 

FEDERAL Point, FLaA.—William 
L. Door and others are interested 
in the proposed construction of an 
electric road from Federal Point to 
Hastings. 

RICHMOND, Va.—Virginia Electric 
Railway Company is now under the 
control of the Richmond Railway and 
Electric Company, who contemplate 
building a belt line in the suburbs. 
Andrew Pizzini may be addressed for 
further particulars. 

Pottstown, Pa.—The Pottstown & 
West Chester Electric Railway Oom- 
pany has purchased site on which 
they will erect a large power house 
for the new trolley line. 

Woonsocket, R. I.—The Woon- 
socket Street Railway Company has 
applied for franchise to construct an 
electric railway between Oumberland 
and Diamond Hill. 


Urnana, On10—Geo. R. Simpson 
and others are interested in the con- 
struction of an electric line from 
Urbana to Springfield and Mechanics- 
burg. 


ALEXANDRIA, VA. — The Wash- 
ington, Arlington & Falls Church 
Electric Railroad; R. Henry Phillips 
is rapidly pressing the completion of 
the road. 


San Francisco, Cat.—The elec- 
tric railway will shortly be con- 
structed. 


Macuias, Me.—An electric road 
will probably be constructed from 
Whitneyville to the first lake on Main 
River. 


PoRTLAND, Mzt.—The Portland 
Extension Railroad Company has 
been granted permission to locate its 
tracks for an electric road which will 
run to Gorham. 
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ALEXANDRIA, Va.—F. S. Corbett, 
county supervisor, can give informa- 
tion concerning proposed construction 
of branch electric railroad from a 
point at the aqueduct bridge, near 
West Washington,to Alexandria City. 

MANSFIELD, On10 — An electric 
railroad is projected to be built from 
this place to Wellington by way of 
Sullivan. 

MippLeTOowN, N. Y.—A move- 
ment is on foot among farmers of 
this county to connect the various 
trolley roads and perfect a plan for 
carrying milk to the Hudson River, 
aud thence by boat to New York city. 

ToLtepo, On1o— The Kobinson 
street car lines and electric lightin; 
plant property, known as the Toledo 
Electric Street Railroad Compan; 
has been sold to the New York bank- 
ing house of Blair & Company. 


BaLTimorRE, Mp.—The promoters 
of the Frederick & Middletown Elec 
tric Railroad will erect a power 
house to furnish electricity for th: 
use of the road, and will locate th: 
building in the mountain, at Brad- 
dock Spring, midway between 
Frederick and Middletown. They 
expect to have the road in operation 
by June. 

OAKLAND, Cau.—The steam rail- 
roads of the State may at any time 
change their motive power to elec- 
tricity. 


Electric Light and Power. 

GOVANSTOWN, Mp.—The Govans- 
town Water and Electric Light Com- 
pany has been incorporated by Law- 
rence B. McCabe and others for the 
construction of the water and the elec- 
tric lighting systems lately reported. 
Capital stock, $50,000. 

MERIDIAN, Miss.—W. R. Hall, 
manager of the Meridian Street Rail- 
way Company, has leased the electric 
plant of the Meridian Gas Light Com- 
pany. 

CaLHoun Fats, 8. C.—The Cal- 
houn Falls Company has applied for 
a charter, with Patrick Calhoun, 
Alex. P. King and Wm. P. Calhoun, 
of Atlanta, and Granville Beal, of 
Abbeville, S. C., as incorpurators ; 
its purpose to be the development of 
water power, to be transmitted by 
electricity ; erection of electric plants, 
etc. Capital stock, $2,050,000. 


Farmineton, Mo.—The Farming- 
ton electric light plant has been pur- 
chased by 8S. A. Crawley and Adam 
Niedert, who will probably enlarge it. 





Ciinton, Ky.—Sanders & Porter, 
908 Columbia Building, Louisville, 
Ky., have been awarded contract for 
the construction of electric light 
plant, etc. 

Mr. PLeasant, Iowa—At a spe- 
cial meeting held recently the city 
decided to buy and operate the elec- 
tric light plant. 

New WILMINGTON, Pa.—The elec- 
triclight plant is to be much enlarged 
and power is to be furnished for a 
short-line electric railway between 
this place and Wilmington Junction. 

MonrozE, Iowa—There is strong 
talk of having electric lights in this 
place. 
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ELECTRIC LIGHT CONVENTION. 
(Continued from page 253.) 
the following resolution, which was 


carried: 

Resolved, That the Executive Committee be 
directed to expend such an amount of money as 
may be necessary to procure data from representa- 
tive companies for the benefit of the committee. 


A letter from the United Electric 
Light and Power Company was read, 
inviting the delegates to visit the new 
central station of the company at the 
foot of East Twenty-eighth street, 
New York city. 

Mr. Alfred Swan was down on the 
programme to open the discussion on 
‘© A Standard Socket.” He was not 
able to be present, and sent some 
written remarks on the subject, which 
are printed elsewhere in this issue. 

Mr. Armstrong moved that the 
paper by Mr. Swan be printed as 
having been read. Carried. 

The paper by Mr. L. H. Rogers, on 
«*The Evolution of the Arc Lamp,” 
was then read. ‘The paper was 
listened to very attentively, and 
created much enjoyment at times. It 
will appear in full later. 

Mr. Armstrong: Some modest men 
behind me say that this is the cheeriest, 
prettiest and most interesting paper 
they ever heard at one of these con- 
ventions. I think we ought to doa 
little more than just move a vote of 
thanks to the author of this paper. 
We can not say any more than that; 
but in making that motion I want it 
to be distinctly understood, speaking 
for myself and those modest men in 
the rear, that I feel that the good 
suggested, which may come from this 
paper, is something that merits the 
heartiest thanks, not only of the elec- 
tric light men, but the never dying, 
ever present, ever active individual 
referred to in the paper—the taxpayer. 

The motion of thanks was carried. 

The President: We will now listen 
to some remarks from Captain Brophy 
on ** Electrolysis.” 

At the conclusion of Captain 
Brophy’s remarks, which will appear 
later, the meeting adjoined until 2.30 
o'clock. 

The president called the afternoon 
session to order at 3 o’clock. 

The first business was the paper by 
Mr. Albert A. Carey on ‘Steam 
Boilers ; Their Equipment and Man- 
agement.” 

Mr. Carey read the paper, which 
was in a somewhat incomplete state, 
and illustrated it with drawings on 
the blackboard. He had the manage- 
ment of the installation of the boilers 
it the Electrical Exposition, and 
stated that either the paper or the 
boilers had to be neglected; and he 
gave the preference to the installation 
of the steam plant. 

The convention then adjoined to 
executive session. 

Mr. Seely, as chairman of the 
Finance Committee, made a supple- 
mental report in which he stated that 
the total cash on hand in the treasury 
of the Association at the present time 
was about $5,000. 

The following resolution was passed: 


Resolved, That the Executive Committee be in- 
structed to require that all papers to be read before 
the convention be first submitted for their approval, 
and if approved, that such papers shall be printed 
and placed in the hands of the members at Jeast 
one week before the meeting, when such papers 
shall not be read in full, except by special order, 
that the time occupied by reading such papers may 
be devoted to the discussion of said papers. 


The Nominating Committee pre- 
sented the following names for the 
officers of the Association for the 
ensuing year: President, Frederic 
Nicholls, Toronto, Canada; first vice- 
president, Henry Clay, Philadelphia, 
Pa.; second vice-president, J. J. Bur- 
leigh, Camden, N. J.; members of the 
Executive Committee for three con- 
ventions, A. J. De Camp, Philadelphia, 
Pa. ; John A. Seely, New York city, 
N. Y.; A. M. Young, Waterbury, Ct.; 
H. A. Wagner, St. Louis, Mo., to fill 
the vacancy caused by the election of 
Mr. Nicholls to be president. Carried. 
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Mr. Wilmerding, the retiring presi- 
dent, expressed Kis gratification of 
the manner in which the convention 
had passed off, and thanked the mem- 
bers ‘for their assistance in contrib- 
uting to its success. 

On motion of Mr. Seely, the secre- 
tary was instructed to prepare a set of 
resolutions to the retiring president 
for the manner in which he presided 
over the meeting. 

Mr. Nicholls, the newly elected 
president, put the motion, which was 
carried, and the meeting then ad- 
journed. 





President-Elect Frederic Nicholls, 
of the National Electric Light 
Association. 


A very good portrait of the newly- 
elected president of the National Elec- 
tric Light Association is presented by 
the ExecrricaAL Review in this 
issue. Mr. Nicholls is a subject of 
Queen Victoria, a native of England, 
but for many years has resided in 
Toronto, where he is widely and favor- 
ably known in business and educa- 
tional circles. A gentleman of cult- 
ure (educated at Stuttgart) and of 
quiet force, he has for several years 
past favorably impressed the members 
of the Electric Light Association, 
und has served successively as mem- 
ber (for three years) of the Executive 
Committee and as second and first 
vice-president. 

Mr. Nicholls is largely interested in 
insurance, mining and publishing com- 
panies in his city, and besides holds the 
following positions in electrical com- 
panies: Vice-president and general 
manager, Canadian General Electric 
Company; director, Toronto Electric 
Light Company; president, Brant- 
ford Street Railway Company ; vice- 
president, Peterborough Street Rail- 
way Company; secretary, London 
Electric Light Company; diregtor, 
Toronto and Scarboro Railway Com- 
pany. 


The Electrical Exposition Beats 
All Mahatmas. 


[Editorial in the New York Sun.} 
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All of the mahatmas in the desert 
of Gobi can not produce wonders like 
those which may be seen and heard at 
the Electrical Exposition in the 
Grand Central Palace. 

Koot Hoomi and Morya and Claude 
Falls Wright’s Unknown would blush 
with humiliation and gnash their 
remaining teeth in impotent envy, 
were they forced to contemplate the 
miracles of Tesla and Roentgen, and 
likewise of Thomas Alva Edison, of 
Llewellyn Park, New Jersey. 


A Disruptive Coil Wanted. 
To THe Eprror or Evecrricat Review: 


I find that Mr. Tesla has obtained 
most satisfactory effects with the 
X rays produced from a disruption 
coil. I find difficulty in making 
dealers understand what a disruption 
coil is. Will you kindly advise me 
if it is wound in a different way from 
the usual Rhumkorff coil of com- 
merce ? I will be indebted to you 
for advice in the matter, and tell me 
where one can be had. 

Very sincerely yours, 
F. P. L. 
Buffalo, N. Y., May 5. 





THE EXPOSITION. 


The Great Electrical Exposition 
Achieving Pronounced Success. 








ONE WEEK OF MUCH ELECTRICAL IN- 
TEREST AND THREE MORE TO FOL- 
LOW —THE VARIOUS EXHIBITS 
ATTRACT ATTENTION FROM NEW 
YORK’S PUBLIC, AND ELECTRICAL 
EXPERTS FIND MUCH TO DISCUSS 
—EDISON’S X-RAY APPARATUS 
A MOST POPULAR FEATURE— 
DISTINGUISHED ELECTRICAL AND 
OFFICIAL VISITORS—MANY COM- 
ING FROM DISTANT POINTS. 





The first week of the National Elec- 
trical Exposition closed with bigh 
honors to all concerned. The at- 
tendance was gratifyingly large, the 
interest remaining unabated and the 
few little drawbacks in the matter of 
unfinished exhibits, which were to be 
noticed the opening night, have nearly 
all disappeared. The managers of 
the Exposition have every reason to 
feel proud of the magnificent and up- 
to-date exhibit of expensive apparatus 
aud machinery that they have been 
able to get together. The result can 
not fail to be beneficial to the entire 
electrical industry, and the large at- 
tendance of the general public is sub- 
stantial proof of the growing interest 
it takes in electrical progress. 

During the week just passed the 
convention of the National Electric 
Light Association, of course, attracted 
a great many men in that branch of 
business from all over the country, 
aud many of these have remained in 
the city for further investigation into 
the various exhibits, and in nearly 
every case the delegates expect to 
again visit the Exposition before it 
closes on May 30. 

The Corean embassy, en rowle to 
the coronation of the Czar, visited 
the Exposition one evening last week 
and were welcomed by President 
Smith and other officials. ‘The 
Coreans were dressed in their native 
garb and attracted much attention. 
Russian music was played by the very 
excellent band during the visit of the 
foreigners, who displayed keen inter- 
est in all they saw. 

Mr. Edison and his laboratory s‘aff 
came to the Exposition Saturday with 
his X-ray apparatus. The apparatus 
did not work well at first, and the 
distinguished inventor, with charac- 
teristic energy, started in Saturday 
night to find out what was the mat- 
ter, and with his entire staff, assisted 
by Dr. Max Osterberg and Mr. L, 
Stieringer, with Messrs. Nathan and 
Porter of the Exposition, and a 
lone historian, as observers, devoted 
the entire night to the puzzling work. 
When the defect was discovered—a 
slight cross in the coil—it became 
necessary to make a new coil and a 
duplicate in time fer Monday’s Ex- 
position. This was done through the 
aid of the Edison Illuminating Com- 
pany and Mr. Bergmann, the work 
continuing until 9 Pp. M. Sunday, 
when a final test proved everything 
to be in splendid working condition. 
On Monday night the first public 
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demonstration was given very suc- 
cessfully, and it will continue during 
the exhibition. 

The various exhibits are being 
visited by interested spectators. The 
EvectricaL REVIEW has described 
several of them, and others are men- 
tioned in this issue, and still others 
will be described later. 

Two views,that will give our readers 
some idea of the Exposition, are 
presented on page 243. One of these 
is looking down from the gallery 
and shows only one corner of the 
center hall of the main floor. Back 
under the gallery, extending all 
around the open space, at points the 
photographer could not reach, are 
scores of exhibits, many of which 
will be illustrated in detail hereafter. 

The view on the ground floor looks 
to the east, showing the arc lamp 
exhibit of the Brush company in the 
distance, and several power and allied 
displays grouped along both sides of 
the main aisle. The great Abendroth 
& Root live boiler exhibit is immedi- 
ately back of the point where this 
picture begins. 





SPECIAL EXPOSITION NOTES. 


Mr. M. M. Hayden, who is well 
known in the carbon field, has charge 
of a good carbon display in Space 156, 
Section G, installed under his super- 
vision. 





Mr. W. 8S. Rogers, special agent 
of the Brush Electric Company, 
Cleveland, Ohio, attended the Elec- 
tric Light Convention and is taking 
in the Exposition. 





Secretary J. S. Speer, of the Par- 
tridge Carbon Company, of San- 
dusky, Ohio, makes his headquarters 
on the select X-ray floor, where he 
meets many friends. 





Messrs. Chas. R. Huntley, of Buf- 
falo, and Geo. W. Davenport, of 
Boston, in proper evening dress car- 
ried off the honors for handsome 
men Tuesday evening last. 





Col. 8S. G. Booker, of the Phoenix 
Carbon Manufacturing Company, of 
St. Louis, was in evidence at the 
Exposition during the week and re- 
newed hundreds of old acquaintances. 





The lecture by Dr. Max Osterberg, 
of Columbia College, on ‘‘ The Roent- 
gen Ray,” was delivered on ‘Tuesday 
evening, May 5, on the seventh floor 
of the Industrial Building. It was 
illustrated by stereopticon and prac- 
tical demonstration and was largely 
attended. 





Dr. Osterberg’s laboratory exhibit, 
immediately adjoining the head- 
quarters of the ELectricaL Rrview, 
attracts a great deal of attention from 
the general public. 





A number of pleasant little lunch- 
eons were enjoyed by different elec- 
trical visitors last week. One given 
by Mr. Charles R. Huntley, of Buffalo, 
at the Waldorf, to Prof. H..T. Bovey 
and Mr. Frank R. Redpath, both of 
Montreal, Canada, was particularly 
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enjoyed and was participated in by 
Mr. George Urban, Jr., of Buffalo; 
President-Elect Nicholls and Messrs. 
John A. Seely, T. C. Martin and 
Charles W. Price. 

President C. H. Wilmerding, Pres- 
ident-Elect Frederic Nicholls, ex- 
Presidents Charles R. Huntley and 
James I. Ayer, Captain W. L. Candee 
and Mr.-€, E. Trump, of Philadel- 
phia, enjoye easant luncheon at 
the Lotus Club. = “+... 





There was a very large attendance 
of electrical people on the trip to 
the Crocker-Wheeler factory at 
Ampere, Thursday night. The fac- 
tory isa very complete one and the 
visitors were personally shown through 
by Dr. S. 8S. Wheeler. 





There were not so many ladies in 
attendance as usual at this Electric 
Light Convention, probably 25 in all 
being present and enjoying the inter- 
esting sights at the Electrical Exposi- 
tion. 





Mr. E. H. Heinrichs and Mr. 
Charles F. Scott, of the Westinghouse 
company, were in attendance at the 
Klectric Light Convention, remaining 
over to inspect the Electrical Exposi- 
tion. 





Col. Geo. L. Beetle, of Chicago, 
was one of the pioneers who met 
many friends. 





‘‘TLe Largest Leather Belt in the 
World” is a conspicuous sign over 
the fine exhibit of the Jewell Belting 
Company, of Hartford. The belt is 
the focus of attention from all the 
central station men, and was one 
ordered by Mr. A. M. Young, of 
Waterbury, for one of his big power 
stations. 





A magnificent Stirling boiler is a 
conspicuous feature of the power 
exhibit. It is uncovered and al) its 
parts can be examined, and it makes 
an exhibit at once suggestive of 
power and beauty. 





The ‘‘ Ideal” self-oiling engine and 
Eddy dynamo combined, set on three 
points, running  noiselessly and 
smoothly, is probably the newest 
thing in the power exhibit. It is 
lighted from beneath, and this, with 
its business-like, yet graceful, appear- 
ance, make it a special point of 
attraction for all practical visitors. 
The exhibit is by the Harrisburg 
Foundry and Machine Company, of 
Harrisburg, Pa. 





The are lamp exhibit of the Brush 
company is the most extensive of the 
kind at the Exposition. The details 
of the double exhibit of this company 
were given in the ELECTRICAL ReE- 
VIEW last week. It is something all 
visitors should see. 





The booth of the Standard Paint 
Company, which is one of the most 
tastefully prepared of any in the 
building, seems to be a most popular 
spot for the shining lights of the 
electrical industry to stop for enter- 
tainment, and when the writer called 
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to express congratulations a gentle- 
man from New Orleans, another from 
San Francisco and a third from Bath, 
Me., were vigorously discussing Mc- 
Kinley’s chance for the presidency, 
and not a word was heard of Schiff, 
Jordan & Company’s carbons, or in- 
sulating compounds. 





The battery of the latest type of 
storage cells and the practical illus- 
tration of the adaptation of the stor- 
age system for land and water are 
never-ending sources of admiration 
for the public. Usually in front of 
this exhibit the throng is so great 
that passage is impossible. 





The space occupied by the Bishop 
Gutta-Percha Company has a line of 
wires and cables which are a great 
attraction to the electrical element 
interested.in seeing the perfect at- 
tainment in this department of elec- 
trical manufacturing. 





The line of artistic electrical special- 
ties, such as flowering jardinieres, with 
tiny incandescent lamps; electric mu- 
sic boxes,smokers’ tables, with conven- 
ient features operated by electricity; 
electric-lighted clocks and the many 
pretty adaptations of electricity for 
home ornaments, which were shown 
by the Birdsall Electric Company, of 
New York, are a unique feature. 





The inclosed arc lamps for incan- 
descent circuits, exhibited by the 
Electric Arc Light Company, is re- 
ceiving much attention from experts, 
as an era for inclosed arc lights 
seems to be approaching. As these 
lamps burn at the Exposition the 
light is of a peculiarly pleasant color 
and the usual arc lamp shadow is 
obviated. 





Perhaps in no exhibition is the 
progress in electrical manufacturing 
for house use better illustrated than 
by the booth of the Partrick & Carter 
Company,showing household supplies. 





The line of arc lamps shown by the 
Adams-Bagnall Electric Company, of 
Cleveland, received much encomium 
from electric visitors and the public 
in general, because of their beauty in 
design and simplicity of construction. 
This company is well represented at 
the Exposition by Mr. L. H. Rogers, 
general manager of the company, 
Mr. Bagnall and the gentleman in 
charge of the New York branch. 





De Veau & Company, the telephone 
manufacturers, have on exhibition a 
line of exchange and interior instru- 
ments, which are of particular inter- 
est as being of most modern con- 
struction and finish, Mr. De Veau 
is personally in charge of this ex- 
hibit during most of exhibition hours. 





The Farracute Machine Company, 
of Bridgeton, New Jersey, has on 
view several of their modern presses 
and dies, which are in operation. 
Mr. Fred Smith has been in attend- 
ance much of the time since the 
opening. 





The generous plan of the Metro- 


politan Telephone and Telegraph 
Company, of maintaining a free tele- 
phone service at the Electrical Ex- 
position, seems to be greatly appre- 
ciated by the throng of visitors, and 
it is quite the thing for the young 
man who is showing his companion 
the electrical sights to ring up some 
friend from the telephone booth only 
to have his lady marvel and expatiate 
on the wonders of the telephone. 





The spacious booth occupied by the 
Diehl Manufacturing Company is the 
center of great interest, much of which 
is for the thousand-dollar sewing 
machine inlaid with pearl, showing 
the new balance-wheel motor. The 
numerous Diehl ceiling fans in motion 
make the spot cool and picturesque, 
and the new Knight aro lamps send 
a rich light over the Persian rugs, so 
that one may imagine himself in 
some fabled grotto. 





Mr. D. McFarlan Moore’s Jecture 
on ‘The Light of the Future” was 
very largely attended by Convention 
and Exposition visitors. The inter- 
esting remarks of Mr. Moore were 
beautifully illustrated by means of 
vacuum tube lighting, the tubes being 
arranged around the lecture room. 
While the practical electric light men 
do not yet see the use they can make 


of this method of illumination, they 
all accord to Mr. Moore praise for 
much earnest work and careful ex- 
perimenting in one of the most 
attractive branches of electrical 
research. 





A striking effect is made by the 
Gordon-Burnham Battery Company 
by grouping a hundred or more of 
their cells, and the several practical 


demonstrations as to the adaptability 
and power of the cells. Mr. Gordon, 
the inventor of this battery, and Mr. 
Pinkham are supervising the com- 
pany’s exhibit. 


WHAT AN EXPERT SAW. 


A gentleman who has for years 
studied the subject of advertising in 
all its phases and applied his knowl- 
edge very widely in promoting some 
of our best known industries, visited 
the Electrical Exposition on Wed- 
nesday and wrote usa letter on the 
following day, which we publish 
below for the sake of its advertis- 


ing suggestiveness. 
To THe Epitor or ELECTRICAL REVIEW : 

I endeavor to see everything within my 
reach which is at all connected with adver- 
tising, therefore 1 paid my 50 cents at the 
door of the Exposition, walked upstairs, 
wandered around, saw this, heard that, 
understood little, and finally sat down in a 
corner somewhat bewildered and began to 
wonder why so many people flocked here, 
who knew nothing of volts and amperes 
(and, by the way, I couldn’t define either of 
these words). 

I wonder if some of the attraction doesn’t 
consist in the fact that we are Americans 
and like to fool with things we do not 
understand. Then of all mysteries elec- 
tricity is the most magnetic in the American 
mind. 

But there was one display that was emi- 
nently common-sense and thoroughly forci- 
ble from the advertising standpoint, alike 
attractive to the electrical expert and the 
unelectrical Jayman. I was passing the 
exhibit of the Safety Insulated Wire and 
Cable Company, when just in front of me 
there flashed out a sentence in red and black 
letters on a white ground, the whole framed 
in quarter oak and standing on an oaken 
easel. A moment before the picture was a 
blank, but now I was challenged to read it ; 
had to stop, and before I had finished there 
was another little picture on the side wall 
which told a story and disappeared. Then 
my eye caught a picture which a moment 
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before had been invisible, showing two of 
the cruisers of our navy equi , as the 
legend underneath inform me, with 
‘‘safety” wire. By this time I began to 
have some distinct impressions of the value 
of this display from the advertising stand- 
point, and I began to study it. space 
across the aisle was vacant and I took a 
chair and sat down and watched the effect 
of this picture gallery on the people who 
assed b 


A An who had charge of an electric 
light plant in a suburb of the city sauntered 
by. But stop he must, fora large electric 
sign had begun to exert an influence over 
him ; a fac-simile of the head of a Western 
Union telegraph blank appeared, and then 
he, individually, was addressed as he saw 
the words flash out, ‘‘ Mr. & Mrs. Delegate.” 
Then, one word after another, this message 
was written in rough hand writing, but 
sufficiently legibie. 

You—are—cordially—invited—to—visit—our—fac- 
pores a Plant — is—extensive—and — process—inter- 
esting. Safety Insulated Wire & Cable Co., 

225 to 239 West 28th St., 
N. Y. City. 

Mr. Delegate winked approvingly at a 
companion and watched every other picture 
in the entire gallery appear and disappear, 
and with each one he received a distinct 
impression 10 times as forcible as if they 
had all been shown together—perfectly 
constant and stationary. I watched and 
watched and became convinced from what 
1 saw of the effect of this constantly chang- 
ing scene that that was the most effective 
— of advertising in the entire show. 
Surely it was an important fact, and one 
well worth impressing all, by itself that the 
‘‘wire and cable used by the managers in 
the equipment of the electrical show was 
‘safety ’ wire.” To secure attention to this 
fact, while it was in evidence, everything 
else except the central picture was shut off. 

But the ingenuous method of arranging 
the signs amazed me. In front of the entire 
exhibit, acting at once as a railing and as a 
sample board, was displayed very band- 
somely a full line of samples of wire and 
cable. Pieces a foot long were handsomely 
attached to an oaken slab and then a cross 
section of each cable was made and deftly 
inlaid in the oak so that each sample was 
fully displayed in its outer and inner char- 
acter. This, in itself, was interesting, but 
when to this fact was added another, that 
many of these were numbered and were 
referred to in the electric picture signs in 
front, the interest was doubled. 

Here, for instance, was No. 1, whicha 
sign informed me was the style selected by 
a Philadelphia company in making a $400,- 
000 contract for underground wire—the 
largest contract ever placed for insulated 
wire and cable. One hundred and sixty miles 
had been laid under ground by this com- 
pany in Boston, and No. 3 was the cable 
used. Eight hundred miles in New York 
subways, said another sign. AJ] these were 
facts which were quickly and fully stamped 
on my mind and I shall not soon forget them. 

Another sign showed me the steamer *‘ St. 
Paul” stranded on the Jersey coast, and I 
could see the wire stretching from her to 
the shore and which an electric sign said 
was ‘‘safety” wire. It stood the test of 
those stormy days on the coast and the 
shifting of the steamer without once parting. 

The central sign in this fine display was 
the firm name surrounded by the three 
trade-marks of the three different wires. 
This name was constantly changing color 
by reason of the interchange behind it of 
red, white, and blue lights—a kaleidoscopic 
effect which was certainly very pleasing. 

This exhibit was pears Bn built on the 
principle that curiosity must be satisfied 
and that if an individual passing this section 
noticed one of the number of signs in evi- 
dence he was bound to wait and see what 
each frame disclosed, and thus receiving one 
impression after another he was forcibly, as 
it were, hit between the eyes every time 
with some fact concerning the ‘ safety” 
wire. 

Another fact worthy of notice was that 
none of these signs had any, of what call, 
nonsense about them ; every one was’ right 
to the point. No pretty illustrations nor 
funny ones. Nothing to detract from the 
serious business purpose, but that purpose 
was attractively worked out so as to be all 
the more forcible. 

There was but one thing lacking and that 
wasa little leaflet, which should have been so 
handy that each person could pick one up, 
and which should have contained a fac- 
simile of each one of these signs, so that the 
reader, carrying it away, would be able to 
refresh his memory in reference to each one. 
But perhaps as the Safety people read this 
comment on their exhibit they may con- 
clude to supply this lack. Surely this is 
but a slight criticism on so admirable an 
ensemble. Yours truly, 

A STUDENT OF ADVERTISING. 


The above is an excellent descrip- 
tion, by a good observer, of one of 
the most striking displays ever made 
at an electrical exhibition. 
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John G. Crane has purchased the 
interest of A. B. Forbes, of the Tele- 
phone Oonstruction Company, 35-37 
Frankfort street, New York. 

The Westinghouse Electric and 
Manufacturing Company, of Pitts- 
burgh, is erecting a 60 by 500-foot 
addition to its foundry department. 
It will be completed by June and 
employ 60 men. 

The Electric Storage Battery 
Company is to have a factory erected 
at the southwest corner of Nineteenth 
street and Allegheny avenue, Phila- 
delphia. The building will be of 
brick, one story, 59 by 195 feet. 

The Cutter Electrical and Manu- 
facturing Company, manufacturers 
of the O. S. flush push switches and 
the I. T. E. circuit breakers, have 
removed their western office to suite 
1509-10-11 Monadnock Block, Chi- 
cago. 

Wilson-Bates Electric Company, 
of 136 Liberty street, New York, are 
installing in the Hotel Matterson, 
Narragansett Pier, R. I.,350 interior 
instruments supplied by DeVeau & 
Company, the telephone manufact- 
urers. 

The Electric Appliance Company, 
Chicago, is carrying a large and well 
assorted stock of the celebrated ‘‘Elec- 
tra” imported carbons, which are 


recognized as a very high-grade article. 
They have an exceptionally long life, 
owing to the fact that almost the 
entire carbon is consumed, the amount 
of dust being reduced to a minimum. 
Prompt shipments are made from 
Chicago stock. 

A second office has been established 
at 114 Nassau street, New York, 
by F. W. Darlington, the consulting 
electrical engineer, of Drexel Build- 
ing, Philadelphia. Mr. Darlington 
will personally supervise the work of 
both offices, and in future will devote 
attention to the electrical and me- 
chanical equipment of mines and 
mills in addition to the electric rail- 
way work in which he has become so 
well known. 
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HUEBEL & MANCER, 


Manufacturers, 


286-290 Graham St., Brooklyn, N. ¥. 














BI-METALLIC WIRE. 


COPPER and STEEL. 
(Joun A. Rorsiine’s Sons Co., Makers.) 


Bi-Metallic Electric Transmission Company, 
1204 HAVEMEYER BUILDING, 
26 Cortlandt Street, New York. 

Send for Descriptive Pamphlet. 





REDUCED RATES TO ST. LOUIS. 


The Republican National Convention will 
meet in St. Louis, June 16. For this occa- 
sion the B. & O. R. R. Co. will sell Excursion 
Tickets from all stations on its line East of 
the Obio River for all trains June 12 to 15, 
inclusive, valid for return passage until 
June 21, at one fare for the round trip. 

The Baltimore & Ohio is a direct line to 
St. Louis, running two solid vestibuled fast 
express trains with through Pullman Sleep- 
ing Cars attached every day in the year. 

For rates and other information, apply to 
nesrest B. & O. Ticket Agent. 


CHATTANOOGA, TENN., AND 
RETURN, $16.50. 


The Southern Railway, Piedmont Air 
Line, will sell excursion ticket, Washington 
to Chattanooga at $16.50 on May 5th to 
8th; good to return within fifteen days 
from date of sale. For further information, 
call on or address GENERAL EASTERN 
Orrice, 271 Broadway, New York City. 











PROMPT TRAIN SERVICE. 


During the month of April the passenger 
train movement on all Divisions of the 
B. & O. system was remarkable for punct- 
uality. The through express trains arrived 
at their respective destinations on schedule 
time 95 per cent of the time. This is a 
performance rarely equaled by roads oper- 
ating as many trains as are run on the 
B. & O., and speaks well for the efficiency 
of the rank and file, as well as the officials 
of the Operating Department. 


WHITE-CROSBY COMPANY, 
CONTRACTING ENGINEERS, 
EQUITABLE BUILDING, BALTIMORE, MD. 








New York Office, 29 Broadway. 








(PIER 
STEAM ENGINEERING 







The Steam Engineering course is 
intended to qualify engineers to se~ 
4 cure Licenses. = 
Send for Free circular and Book of 
Testimonials, stating the subject you 

















Automatic Magnetic Circuit Breakers 
O-S Flush Switches. 


The Cutter Electrical & Mfg. Co., 
1112 Sansom S8t., Philadelphia. 
ELECTRIC CONDENSERS. 
WM. MARSHALL, 
Manufacturer, 


STANDARDS A SPECIALTY. 











709 LEXINGTON AVENUE, NEW YORK. 
McINTIRE’S PATENT 


CONNECTORS AND TERMINALS, 


8 Connectors for Harp-Drawn CoPPER 
tre, All Sizes. 
Fused Wire, Fused Links and Strips. 


The C. MCINTIRE CO, 13 & 15 Franklin Street, 


NEWARK, N. J. 


THE BRADY MAST-ARMS. 


T. H. BRADY, New Britain, Conn., 
U. S. A. 





Manufacturer of Mast-Arms, Pole and 
Swinging Hoods, House Brackets and 
other Specialties for Construction 
Work.—Catalogues and Prices fure 
nished on application. 


a UNCUT AND CUT TO SIZE. 


TAMPED 

oLie 

HEET 

ECMENTS and WASHERS. 


Mica in any form wanted. 
Write for samples and quotations. 


A. 0. SCHOONMAKER, 
158 William Street, New York. 








ALUMINUM TIN HALF SHADES 


NEV TYPE. 


ALUMINUM. 


Creen 
Outside 
and 
Polished 
Inside. 





SOLID BASE. 





TIN. 


Creen 
Outside, 
White 
Enamel 
Inside. 


FITs 16 OR S32 C.F. LAMP. 
New Lists and Discounts on all McCreary’s Specialties. 





1i38G Liberty Street, 


A. A. McGREARY, 


NEW YORK, 








AGENCIES: 


ELECTRIC APPLIANCE CO., © 


CHICAGO, ILE. 


PETTINGELL-ANDREWS CoO., 


BOSTON, MASS. 


ELECTRICAL ENGINEERING CO. 


MINNEAPOLIS, MINN. 


ST. LOUIS ELECT’L SUPPLY CoO.. 


8ST. LOUIS, MO. 


BRADFORD BELTING CO., 


CINCINNATI, O- 


PHILLIPS INSULATED WIRE Co., 


NEW YORK OFFICE: 
89 & 41 Cortlandt Street. 


FACTORY: 
PAWTUCEET, R. 1. 





REMOVAL 


OF THE 


tet 
lt 


Times Bui 
39 & 44 PARK ROW, 


NEW YORK. 


———.-~— > 


On May Ist the offices 
of this journal were 
removed to the well 
known and modern 
Times Building, at the 
junction of Park Row and 
Nassau street, a few 
numbers above our former 
address. 

This change, after 
nearly a decade in its 
present location, the 
ELECTRICAL REVIEW is 
compelled to make to 
allow for a new building 
to be erected. 

All communications to 
this journal should be 
addressed, after this date, 
to the 


Electrical Review, 


TIMES BUILDING, 
P. 0. Box 2339, NEW YORK. 


April 28, 1896. 
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559,349 Rheostat; W.S. Andrews, Sche- 
nectady, N. Y.—A resistance card for rheo- 
stats, consisting of insulating material 
wound witha metallic conductor, and folded 
upon itself lengthwise so as to bring the 
ends of the conductor at one end of the 
card. 

559,852 Indicator for bowling alleys; F. 
Becker, North Plainfield, N. J. 

559,356 Electric railway; H. Branden- 
burg, Chicago, I1l.—A rail formed integral 
in cross section; having the tread surface for 
the wheel and the longitudinal chamber or 
cavity formed in the body thereof with a 
relatively narrow longitudinal slot or open- 
ing leading to said chamber. 
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No. 559,887—Arc LAMP. 


559,357 Electric railway ; H. Branden- 





burg, Chicago, Ill.—Consists of the oppo- 


sitely arranged trolley conductors, and a 
trolley having two independently pivoted 
contact shoes for co-operation with each 
conductor. 

559,366 Switchboard for telephone ex- 
changes. 559,367 Switchboard apparatus 
for telephone exchanges; J. P.. Davis, New 
York, N. Y. 

559,376 Composition for electric insula- 
tion and process of making; A. Gentsch, 
Vienna, Austria—Consists of shellac and 
rosin, of birch tar oil and aniline oil and of 
anthracene. 

559,380 Electric motor and motor gener- 
ator; L. Gutmann, Chicago, Il. 

559,387 Electric arc lamp; A. Jordan, 
Vienna, Austria—Consists of the carbon 
and feeding mechanism, two rolls rotating 
in fixed bearings and both adapted to rest 
at their peripheries upon the conical end of 
the carbon and to permit of the feeding of 
the same only by the consumption of the 
end thereof. 

559,394 Indicating and registering mech- 
anism for meters; P. Marix, Paris, France. 

559,397 . Electric signaling apparatus; T. 
G. Morse, Erie, Pa. 

559,407 Electricarc lamp. 559,409 Tel- 
ephone circuit for police boxes. 559,410 
Apparatus and circuit for telephones. 
559,411 . Apparatus for telephone switch- 
boards. 559,616 System of current supply 
for telephones; C. E. Scribner, Chicago, 
Ill.—A telephone circuit, a microphone and 
a telephone in the circuit, a condenser in- 
cluded .in the circuit between the micro- 
phone and the telephone and a source of 
electric current for supplying the micro- 
phone connected through a resistance coil 
with that portion of the line including the 
microphone. 


559,412 Electric arc lamp; R. Segerdahl, 
Chicago, Ill.—Consists of a flexible carbon 
rod, of a clutch through which said carbon 
rod is passed and by means of which the 
same is fed forward, and a guide or support 
around which the flexible carbon rod is 
adapted to be bent. 

559,416 Electric push 
Soper, Brooklyn, N. Y. 

559,419 Inductor dynamo; C. P. Stein- 
metz, Schenectady, N. Y.— An inductor 
dynamo having inwardly projecting pole- 
pieces provided with field-magnet windings, 
armature coils mounted upon the polar 
faces, and a revolving inductor. 

559,461 Trolley wheel; J. McKenna, 


button; G. J. 





Johnstown, Pa.—Consists of a separable 
inner wearing flange on each side of a cen- 
tral hub and an outer supporting flange 
fitting against the inner flange and adapted 
to support the outer edge of the same: 

559,476 Telephone transmitter; L. D. 
Appleman, Waynesborough, Va. 

559,479 Telegraphic relay; C. G. Burke, 
Brooklyn, N. Y. 

559,518 Automatic time-recording instru- 
ment; H. F. Eaton, Quincy, Mass.—Con- 
sists of an intermittingly actuated printing 
member, of an independently actuated 
arresting device adapted to be put into and 
out of position between the printing member 
and the recording strip. 

559,529 Electrical safety lock for eleva- 
tors; A. C. Hunt, Denver, Colo. 

559,530 System of electrical distribution; 
J. F. Kelly, Pittsfield, Mass.—In a system 
for alternating currents of different phase 
having an otherwise normally unbalanced 
mutual induction, a balance transformer 
having its coils in series respectively with 
the mains carrying the currents of different 
phase. 

559,531 Dynamo electric machine; J. F. 
Kelly, Pittsfield, Mass.—An armature con- 
sisting of two stationary laminated rings, 
having between them a magnetic bridge 
formed of bolts or bars. 

559,535 Electric belt; G. N. Moore, New 
You. 2. %. 

559,538 Pillow block for dynamo electric 
machines, and means for supporting same; 
P. W. Power, Pittsfield, Mass. 

559,558 Electric heater; W. F. Warner, 
Muncie, Ind — A casing and a coil, a block 
forming a non-conducting surface secured 
in the casing and having a notch at each 
end and a projection extending out from 
the notch around which the conductor coil 
is adapted to be passed when the block has 
been secured to the casing. 

559,576 Electric railway signal system; 
L. J. Everest, Omaha, Neb. 

559,584 Dynamo electric machine; J. F. 
Kelly, C. C. Chesney, Pittsfield, Mass.— 
Consists of a revolving inductor with a sta- 
tionary armature, an energizing coil and 
stationary copper bobbins surrounding the 
revolving inductor, the bobbin carrying the 
energizing coil. 

559,585 Electric current regulator. 
559,586 Electrical contact device for sub- 
ways or conduits; A. 8. Krotz, Springfield, 
Ohio—Consists essentially of spring stand- 





ards having contacting shoes, a supporting 
post formed of steel plates secured together 
through the medium of spacing blocks and 
insulating material included between said 
plates and spacing blocks and a frame for 
supporting said head or post. 

559,613 Switch and signal mechanism 
for railroad crossings; J. G. Schreuder, 
Wilkinsburg, Pa. : 








DYER & DRISCOLL, 
Patent Solicitors, 36 Wall Street, N. Y. 


hows. doe aff my pollen ofeting’ _ 
book, Goh for tha. ‘amd forssqn counlrica, 
Cou Gomme anteen yew, 


Maan Bion 


Every Millionaire on han oe : 
made his Fortune cif SPtentapatty. “Au 
from an invention. 


our fees are due after 
patent is granted, as we 
charge only for what we have done. To aid and 
stimulate inventors in their work, we offer $500.00 
for the most meritorious invention. 
WASHINGTON PATENT AGENCY, 
908-914 G Street, N. W. WasHIneTon, D. C. 
Largest in the World. 


ATENTS, 


TRADE MARKS.—DESIGNS.—COPYRIGHTS. 


GAN YOU OBTAIN A PATENT? 


Send me a model or ae | of your inven- 
tion, and a description, and I examine same 
and advise you promptly. My fees are moderate 
in all Patent matters, and I can obtain a Patent 
in the shortest possible time. 

All Patents taken out through me are given 
—— notice in the ———— of thecountry, 
thus bringing same widely before the public without 
cost to inventor. 


ReFrerences : ‘ Electrical Review,"* New York ; 
Paul Cromlein, Teller Lincoln National Bank, 
Washington, D. C.; Judge Geo. D. Parker, Berkley, 
Va.; Second National Bank, Washington, D. C.; 
E. K. Leech, U. S. Mint, Philadelphia, Pa.; W. F. 
Newell, Manager and Secretary Water Works, 
Olympia, Oregon. 


EDW. 8. DUVALL, Ja., Loan and Trust Bidg., 


Solicitor of Patents, WASHINGTON, D. C. 


























LENGTH OF LIFE— 



















ECONOMY— 


at a time. 


clean, 





LEADS THE PROCESSION IN PROCRESS. 
IT EXCELS ALL BATTERIES IN 


Small size, 125-Ampere hours. 
Large Size, 250 to 300-Ampere hours. 


For Railroad Signal Service, Bell Service, Fire 
Alarm, Telegraph, Telephone, Burglar Alarm, 
Annunciators, Police and Watchman Signals, Gas 
Engine and Motor Work, Steamship and Marine 
Service—Saving over all others, 25 to 50 per cent. 


IT IS ABSOLUTELY NON-FREEZING— 


Tests on New York Central Railroad at Rochester 
and elsewhere, 28 degrees below zero for a week 


FREE FROM GASES AND ODORS— 


No creeping salts, no acids, always neat and 


PRIMARY Barrpp 











Sema for Descriptiwe Circular and Price List. 


e ALL CEIziI:S GUARANTEED. a 
NOW IN USE BY THE MOST PROMINENT TELEPHONE, FIRE ALARM AND RAILWAY COMPANIES IN AMERICA. 


--»-MANUFACTURED BY... 


The Gordon-Burnham Battery Company, 


IT EXCELS ALL BATTERIES IN 
EFFICIENCY— 


Electro-Motive Force, per cell, one volt. Internal 
resistance, not over 4/100 ohm. 


ADAPTABILITY— 


Equally efficient for open and closed-circuit work. 


LABOR SAVING— 


No supervision necessary during its life. 


FREE FROM LOCAL ACTION— 


There is no action when not in service. 


BEST ENERGY GENERATOR— 


The useful energy produced is from three to four 
times greater than the best Gravity Cells. 


82 WEST BROADWAY, 


NEW YORK CITY. 
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We Are Insulators 








of Wire and Cable of every description for all electrical purposes. 


HE 
“SAFETY” Insulation 


has become famous because of the years of its successful use 





by a large proportion of the users of Insulated Wire and Cable, 
and as a result the Trade-Mark “SAFETY,” in the eyes of the 
consumer, is synonymous with the word CERTAINTY. 


He 
Our Exhibit 


at the Electrical Exposition consists of a full line of samples of 
“SAFETY ” WIRE AND CABLE, and a record of some of our 
achievements in UNDERGROUND WORK. 








Add dhhdddsdsdidddiddsddsddddden 


Gy he Satety Insulated Wire & Cable Co, 


225-239 WEST 28th STREET, 
a—NEwW WYorkK. 





\ 
Very * 
i os 

ae 





* TRADE - MARK: 
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Tue A. B.” ARG LAMP 


“s 3 am ~ 
2 q 


Lamp 
Has 
Come, 


Consequenily 


All 
Are 


Lamp 
Difficulties 


MUST 60, 


mK 
) BE SURE 


to read the paper at the 











“Evoluted’ 
Arc Lamp 


the lamp station 
men have been 
looking for all 
these years. 


They have given 
the old style lamp 
a 20-years’ tussle 
and are getting 
tired. 


Too many 
trimmers and 
patrolmen spoil 
the balance sheet. 


The sliding 
contact must go. 













The double-carbon 
lamp must go. 


All the spring's 
must go. 


All the shadows 
must go. 


The unsightly 





j Convention on ‘‘ The 
chimneys must Ss. Evolution of the Arc 
The carbon rod aesnaa 
must go. a 3E SURE : 
Wedging carbons r £ e) to see our exhibit at the 
must g70. ' . a Exposition. 


2 


THE Apams-BacNaALL ELEctTric Co., 
-+++ GLEWELAND. -:-- 


NEW YORK OFFICE, 222 HAVEMEYER BUILDING. 
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WIRES 


AND 





~ "TRADE MARK. 


CABLES 


WHEN INSULATED WITH OKONITE 
ARE EXTREMELY EFFICIENT AND 
LONG-LIVED. THEY WILL NOT CRACK, 
AND EFPPECTUALLY RESIST THE DE- 
COMPOSING INFLUENCE OF THE ELE- 
MENTS. CATALOGUE? 


‘THE OKONITE COMPANY, Lta., 


POSTAL TELEGRAPH BUILDING, NEW YORK. 


253 BROADWAY. 

















SPRAGUE 


ELECTRIC ELEVATOR 
COMPANY, 





POSTAL TELEGRAPH BUILDING, NEW YORK CITY, 


—_ — 


BUILDERS OF 


ELECTRIC PASSENGER AND FREIGHT ELEVATORS 





Among Typical Buildings 
Adopting Sprague Machines 


\t: =" 


Postal Telegraph Building, New York City; Parrott 
Building, San Francisco; Board of Trade, Chicago; 
Guaranty Building, Buffalo; Syndicate Building, New 
York City; Union Trust Building, Detroit; Gerken 
Building, New York City; Custom House, New York 
City; Merchants’ National Bank, Baltimore; Hotel 
Walton, Philadelphia; J. T. Williams Office Buildings, 
New York City; Mabley Building, Detroit; Young 
Men’s Christian Association, New York; Danielis’ 
Stores, New York; Court House and City Hall, Minne- 
apolis; Boston Daily Clobe, Boston; Safe Deposit 
Building, San Francisco; Academy of Music, San 
Francisco; Canada Life Insurance Co., Montreal; 
State Mutual Life Assurance Co., Worcester; Johns 
Hopkins University, Baltimore; Edison Electric Hiumi- 
nating Co., New York; Currier Bank Building, Los 
Angeles; Ahrens Building, New York; Wadsworth 
Building, New York; The Callender, McAusian & 
Troup Company's Department Stores, Providence; 
the residences of Mr. John Jacob Astor and Mr. 
George Morgan, New York; City and County Court 
House, Salt Lake City; Graham Bullding, New York 
City; Mutual Benefit Insurance Co., Boston ;. Govern- 


ment Printing Office, War Department, Washington ; 


Wilcox Building, Los Angeles. 


THE MULTIPLE SHEAVE SCREW MACHINE 


Duplicates Hydraulic Service with less eens beguaer = water 
evaporation and coal expenditure... .. 


IT HAS ANY REQUIRED SPEED AND CAPACITY. 
EACH MACHINE IS AN INDEPENDENT UNIT. 
LIKE PARTS ARE INTERCHANCEABLE. 
IT HAS A SUPERIOR DOWN START. 
IT OCCUPIES LESS SPACE. 
iT 1S ABSOLUTELY SAFE. 


THE WORM GEAR DRUM MACHINE 


is for all classes of intermediate page: & is the most 
perfect machine of its type built.. .. ee ee 0s oe ce oe 


THE AUTOMATIC HOUSE ELEVATOR 


is absolutely safe. It requires no operator... . ° 


Recent contracts include four of the finest 
and most costly buildings of their respective 
classes ever projected: 


MANHATTAN HOTEL, 9 ELEVATORS. 
SIECEL-COOPER STORES, 2! ELEVATORS. 
COMMERCIAL CABLE BUILDINC, 2! STORIES. 


MR. JOHN JACOB ASTOR’S NEW PALATIAL HOTEL, 
19 ELEVATORS. 
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“There can be but one Best” 


a 





ARMATURE VARNISH, COMPOUND, 
PAPER AND TAPE, 


For Perfect Insulation the P. * B. Products are essential. 
































PARTICULARS AND CATALOGUE ON APPLICATION. 


The Standard Paint Company, 


SOLE MANUFACTURERS, 


METROPOLITAN ELECTRIC COMPANY, 
186-188 Fifth Avenue, Chicago. N — A “SS K J o h n Street, 


You are invited to call at Our Electrical Exposition Headquarters on the Main Floor. 


MURRAY NILL NOTEL, 


PARK AVENUE, 40th to 41st Street, NEW YORK, 
HEADQUARTERS NATIONAL ELECTRIC LIGHT ASSOCIATION, 








is conducted on both the American and European 
plans. Occupies the entire block on Park Avenue, 
from 4Oth to 41st Street. One block from Crand 
Central Station AND WITHIN FIVE MINUTES’ WALK OF 
THE GRAND CENTRAL PALACE, WHERE THE ELECTRICAL 
EXPOSITION IS BEING HELD. 





"MURRAY HILL HOTEL. 
By stopping at the MURRAY HILL HOTEL 
you save three dollars carriage hire and have 
your baggage transferred to and from the Grand 
Central Station FREE OF CHARCE. 
Delegates arriving at Grand Central Depot 
are requested not to deliver baggage checks to 
express companies, but to deliver them at the 





hotel office. 


OFFICE. 
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AWYER‘MAN ELECTRIC CO. 


The Board of Directors of the Sawyer-Man Electric Company have much 
pleasure in announcing that the Company has been reorganized and that the 
manufacture of the Sawyer-Man incandescent lamp has been resumed. This, no 
doubt, will be welcome news to every user of incandescent lamps in this country 
for the reason that for economy, long life and efficiency, the Sawyer-Man 
incandescent lamp never had a superior on the market. 














WRITE FOR PRICE LIST TO THE FOLLOWING OFFICES OF THE COMPANY: 


NEWYORK, !20 Broadway & 510 W. 23dSt. TACOMA, WASH., 102 So. 10th St. eee ee Girard Bldg. SYRACUSE, , Bastable Bidg. 
BOSTON, Exchange Bldg. ALLEGHENY, PA., Robinson St. ST. LOUIS, — a Central Bidg. SAN FRANEISCO, Mills Bidg. 
CHICAGO, New York Life Bldg. BUFFALO, Erie County Bank Bldg. CHARLOTTE, . C., 36-38 College St. WASHINGTON, D. C., 1333 F St., N. 


MAY 4, 1896. 





Westinghouse Electric «© Manufacturing Co, 


PITTSBURG, PA. 


STANDARD SYSTEMS For ELECTRIC LICHT AND POWER DISTRIBUTION 
IN CITIES, FACTORIES, MILLS AND MINES. 


THE TESLA POLYPHASE ALTERNATING SYSTEM OF ELECTRICAL | THE WESTINGHOUSE ELECTRIC RAILWAY SYSTEM, WHICH IS 
TRANSMISSION, BY WHICH POWER, INCANDESCENT AND ARC THE MOST DURABLE, ECONOMICAL AND 











LIGHTING MAY BE OPERATED FROM SAME CIRCUITS. EFFICIENT ON THE MARKET. 
NEW YORK, 120 Broadway. PITTSBURG, Westinghouse Building. CHARLOTTE, N. C., 86-38 College Street. 
BOSTON, Exchange Building. BUFFALO, Erie County Bank Building. SYRACUSE, N. Y., Bastable Building. 
CHICAGO, New York Life Building. PHILADELPHIA, Girard Building SAN FRANCISCO, Mills Building. 
TACOMA, WASH., 102 South 10th Street. ST. LOUIS, American Ceutral Building. WASHINGTON, D. C., 1333 F Street, N. 
For Canada, address Ahearn & Soper, Ottawa, Canada. 





SIEMENS & HALSKE ELECTRIC COMPANY OF AMERICA, 


Siemens & Nalske: Berlin, Gharlottenburg, Wien Vienna, St. Petersbure. 


— MANUF A: 


DIRECT CURRENT SLOW SPEED MULTIPOLAR GENERATORS AND MOTORS. 


These machines areconstructed with EXTERNAL ARMATURES. They have proved remarkably efficient and economical. Used largely in American and £uropean Lighting and Railway Plants. Slow Speed 
machines made for direct connection, in sizes from 20 Horse-Power to 2,000 Horse-Power. 


ADVANTAGES OF OUR EXTERNAL ARMATURE TYPE: 





Maximum Peripheral Speed of Armature with Slowest Engine Speed. Maximum Magnetic Effect. 
Shortest Possible Winding of Armature. Armatures Cannot Burn Out.. 
Lowest Internal Resistance of Armature. Creat Compactness. 
Only 3 to 4 Volts Difference of Potential between Commutator Bars. Correct Mechanical Design. (The centrifugal force is counteracted effectively by the 
Createst Weight of Copper per Ampere of Current. inward pull of the internal field magnets.) 
Createst Radiating Surface Possible. Finest Quality >» Jron, excellent finish, absence of binding wire. 
In eight years’ continuous service not one armature has been replaced or repaired. Over 200,000 Horse-Power in use for Railway, Lighting and Motor Service. 


World’s Fair Diploma and Medal for BEST Direct-Connected Generator. 
MODERATE SPEED BIPOLAR GENERATORS AND MOTORS, With Siemens Drum Armatures, which are copied extensively in this country. We are building these machines in sizes from 


Horse-Power to 150 Horse-Power. 
SEE OUR NEW CATALOGUES. CORRESPONDENCE SOLICITED. 


GENERAL OFFICES, MONADNOCK BUILDING, CHICAGO. 
SALES OFFICES. 


NEW YORK, as nerican Surety Building and 136 Liberty St. DENVER, 608 Boston Block. 
CINCINNATI, Perin Building. SALT LAKE CITY, Koutsford Hotel Buildin ne: 
ST. LOUIS, Bank of Commerce Building. SAN FRANCISCO, 10 Front Street, 
MINNEAPOLIS, 249 Second Avenue, South. 
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DISC ARC CUT-OUT. 


Always 


Water-Tight Iron 
Case. 
Perfect Insulation. 


Order one. You will 
use more. 


General Repairing. 


Single and Double- 
Pole Iron-Box 
Fuse Boxes. 


Arc-Knife Switches. 





Lightning Arresters. 


Get Our Discounts. 


Write Us. 


UTICA ELECTRICAL MFG. AND SUPPLY C0.,; 


UTICA, N. Y. 





SOLAR CARBON & MANUFACTURING CO,, 


MANUFACTURERS OF 


Electric Light Carbons—Soft-Cored and Sotid Carbon 
Brushes. Battery Carbons and Carbon 








Specialties. 
ADDRESS 95 FIFTH AVENUE, 


= ROLL DROP =~ 


COMM™MUTATOR BARS. 


Full particulars on request. 


FOREST CITY ELECTRIC WORKS, 


CLEVELAND, OQ. 
Western Office, 1433 Monadnock Building, Chicago, Ill, 
New York: 126 Liberty Street. 


PITTSBURGH, PA. 








F you are interested in Underground, Aerial or Submarine WIRES or CABLES 
for Electric Railways, Electric Light and Power, Telegraph, Telephone, Signal 
Service, or for any other service, 
WRITE 


STANDARD UNDERGROUND CABLE COMPANY, 


PITTSBURC, NEW YORK, CHICACO. 








SIGN LAMPIPS. 


An Economical, Practical and Sightly Novelty in Electric-Lighted Signs. 
SURE TO ATTRACT ATTENTION. 
For full information and prices, address 
DICKINSON ELECTRIC SUPPLY CO., 150 Nassau Street, New York. 





FRIEDR. PEMSEL, NURNBERG, 


——FURNISHES AS SPECIALTY 


Machines and Complete Installations 
FOR THE MANUFACTURE OF 


ELECTRIC 
LIGHT 

and 5 
BATTERY |—S 
CARBONS. 





Reliable. | 


“CELLULOID ( 
FILAMENTS ° 


as they are made for these 
lamps are pronounced by 
experts an improvement in 
lamp-Making.. 6 oF «8 oe 





The lamps from our fac- 
tory are as near perfection 
as skilled labor can produce. 





For prices and informa- 





tion, write —— 


THE NEW YORK ELECTRIC co. 


Youngstown, Ohio. 





We Carry a Full Line of 


ELECTRICAL SUPPLIES. 


Sole New England Agents for 


CROCKER-WHEELER ELECTRIC CO.’S MOTORS AND DYNAMOS. 


CORRESPONDENCE SOLICITED. 


NEW ENGLAND ELECTRIC SUPPLY COMPANY, 


49 FEDERAL STREET, BOSTON, MASS. 


AMERICAN-BALL ENGINE. 


Mr. FRANK H. BALL, the well known steam 
engine designer, has assumed the management 
of our business, and will add at once to our 
present line of steam and electrical machinery 
a full line of his celebrated engines, specially 
designed for direct-connected electrical work 
and adapted to dynamos of our manufacture, 
thus making complete and symmetrical units. 


AMERICAN ENGINE COMPANY. 


BOUND BROOK, N. J. 


UME UPTON An LANE 


FOR ALI CIROvUITwTsS. 


The Cheapest to Buy, Use and Maintain. 
‘Standard Thermometer & Electric Co, 


| 89 CORTLANDT STREET, 


NEW YORK. 


FACTORIES, PEABODY, MASS. 


























ORIGINAL MANUFACTURERS OF THE 





' SIMPLEX, WARD AND KNIGHT LAMPS, 
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(\MigTURE [amps 
\ DECORATIVE PURPOSES 


Single and Multiphase Alternating-Current 
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THe UNITED ELECTRIC 
IMPROVEMENT CoO., 


Series 


Incandescent Lamps 


WORKS 


CORRESPONDENCE SOLICITED, 


ernest (9th Street and Allegheny Avenue, 


PHILADELPHIA, PA. 





FORT WAYNE ELECTRIC CORPORATION 


FORT WAYNE, IND 





APPARATUS FOR 


ARC, DIRECT CURRENT AND ALTERNATING 


INCANDESCENT LIGHTING AND POWER 


TRANSMISSION. 








WESTON Electrical Instrument Co.. 


1147120 William St., NEWARK, N. J., U. S. A. 


Weston 
Standard 


Portable Direct - Reading 
Voltmeters and Millivolt- 
meters, Ammeters and 
Milliammeters, Wattme- 
ters and Voltmeters for 
Alternating and Direct- 
Current Circuits. 

Our portable instruments 
are recognized as stand- 
ards throughout the civil- 
ized world. 

Our Semi-Portable Lab- 
oratory Standard Volt- 
meters and Ammeters are 
still better. 


Illuminated Dial 
Station 
Instruments. 


These instruments are 
based upon the same gen- 
eral principle, and are just 

r 


as accurate as ou! 

Standard Portable Direct- 
Current Voltmeters and 
Ammeters, but are much 
larger, and the working 
ap nee ge in pa 
| a esigned, dust - proof, 

t-iron case which effect- 





ively shields the instru. : 

ments from disturbing in- wee seats Pn aw They are the most relia- 
fluences of external mag- = So St: m a. cator, ble, absolute standards for 
netic fields. ye & Laboratory use. 


Mention the EvectricaL Review when writing for catalogues. 





Root [MPROVED WATER TUBE BOILER. 


Selling Agents: 


MONADNOCK BLOCK, 
CHICACO, ILL. 


NEAVE BUILDING, 
CINCINNATI, 0. 


@@ SECURITY BUILDING, 


ST. LOUIS MO. 


ABENDROTH & ROOT MFG. GO. 28 GLIFF STREET, NEW: YORK 











In preparing this new catalogue we have been mindful of the needs of all our 
customers, and our sole aim has been to publish that which would prove helpful and 
erviceable to all who purchase electrical material of any kind. Our friends — 
say that we have not only achieved this purpose, but describe it as the “largest, han 
mest and most complete electrical supply catalogue ever issued,” “an. encyclopedia 
of all other catalogues,” ‘a reference book of everything electrical.” 


SEND A SMALL ORDER AND METROPOLITAN ELECTRIC COMPANY, 
RECEIVE A COPY. 166-1668 FIFTH AVENUE, CHICAGO. 








ELECTRICAL REVIEW 





Vol. 28—No. 21 








I G, BRILL COMPARY, 


Philadelphia, 
BUILDERS OF 


ELECTRIC, CABLE, SUBURBAN GARS AND TRUCKS. 





INVENTORS and 
BUILDERS OF 
| BRILL No. 21 B and 


| EUREKA MAXIMUM 
TRACTION TRUCES 


FOR 


ELECTRIC CARS. 





Received the Only Medals of Award for Rubber-Covered 


INSULATED WIRES 


AERIAL, UNDERGROUND, SUBMARINE 
AND INTERIOR USE. 
KERITE TAPE. 
Catalogues, Samples and Prices on Application, 


CALIFORNIA ELECTRIC WORKS, SAN FRANCISCO, CAL. 
KENNEDY & DU PEROW, WASHINGTON, D. C. 







Wires and Gables at the WORLD'S FAIR at Chicago, 


AND CABLES ; 


TELEPHONE, TELEGRAPH, POWER AND 
LIGHTING. 


W. R. BRIXEY, Manufacturer, 


J. E. HAM, 8 Baste Agent, 


203 Broadway, NEW YORK. 





SPECIAL ATTENTION GIVEN LEAD-ENCASING WIRES AND CABLES. 














“a "2 a" 7 


IRON BOX BELL. 








Ask your Dealer for the No. 7707 Iron Box Bell. 
a C. 


== MANUFACTURERS OF == 


ELECTRICAL SUPPLIES, 
BEDFORD, DIVISION AND CANTON STS., BROOKLYN, N. Y. 





BAXTER, 








BAKER & CoO., 


IMPORTERS, MELTERS AND REFINERS OF 


i tk a 


408, 410, 412 and 414 N. J. R. R. Ave., NEWARKE, N. J. 
sheet and wire, all sizes, and any degree of hardness, Scrap and native Platinum purchased 
NEW YORK OFFICE: 12! LIBERTY STREET. 


Platir 








Joints made absolutely tight and durable by 
PATENT CORRUGATED 


COPPER GASKETS. 


Furnished in all shapes and sizes for flanged 
PIPES, CYLINDERS, CHESTS, Etc. Price- 
List and Sample free. 


U. S. MINERAL WOOL CO., 
2 Cortlandt Street, NEW YORK. 
Bourne & Knowles Mfg. Co., Cleveland, O., Western Agents. 











THE 


ANY 





‘SEND FOR CATALOGUE AND LETTERS OF APPROVAL. 


INDUCTION TYPE, 


STATIONARY, | 
8 ROTATABLE PART, A SOLID CYLINDER OF STEEL. @e 


EFFICIENCY, THE HICHEST 
R EC U LATION, TH = CLOS EST CURRENT CENERATOR KNOWN. 


BUILT TO EARN MONEY WITH. 


WARREN ALTERNATOR. 


No moving wire. 
No collector rings. 
No brushes. 


220 Volts, without | 


1000 
2000 Volts, with 


Single 
Ring 


VOLTAGE, 


TRANSFORMERS. 


ARMATURE, STATIONARY FIELD. 








OF ANY ALTERNATINC- 





NOIsSHELEsSS IN OPERATION. 
NOT TO SPEND MONEY UPON. 





WARREN ELECTRIC coO., 


General Sales Agency, 
803 HAVEMEYER BUILDING, NEW YORK. 
New York, N. Y., Wendell & MacDuffie. Providence, R. I., John I. Drake. 
Boston, Mass., Michell & Co. Pittsburg, Pa., Lea & Carroll. 
Chicago, IIl., A. M. Searles. Buffalo, N. Y., Henry R. Ford. 
San Francisco, Cal., California Electrical Works. New Orleans, La., Widmer & Spranley. 


CHICACO, 


Nashville, Tenn., J. W. Braid. 
Richmond, Va.. Thomas & Hunter. 
Paris, France, E. H. Cadiot & Co. 
Yeohama, 2 Japan, Bagnall & Hilles. 


ILL. 


AGENTS: 


Waco, Tex., Electrical Construction and Supply Co. 
Jacksonville, Fla.. J. Law & Co. 
Atlanta, Ga., J. Ww. a Flectric Co. 


Louisville, Ky., T. ©. Coleman & Son. 








